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Abstract: This is volume 1 of the draft environmental impact statement (DEIS) document containing
analysis of 4 alternatives developed for programmatic management of the 2.4 million acres
administered by the Flathead National Forest.

Comments: Comments on this DEIS must be received or postmarked within 120 days of the
Environmental Protection Agency’s publication of the Notice of Availability in the Federal Register. It
is important that reviewers provide their comments at such times and in such a way that they are
useful to the Agency’s preparation of the final environmental impact statement. Therefore, comments
should be provided prior to the close of the comment period and should clearly articulate the
reviewer’s concerns and contentions. Comments received in response to this solicitation, including
names and addresses of those who comment, will be part of the public record and can be accessed
here: https://cara.ecosystem-management.org/Public/ReadingRoom?project=46286. Comments
submitted anonymously will be accepted and considered; however, anonymous comments will not
provide the respondent with standing to participate in subsequent administrative or judicial reviews.

The decision to approve the revised forest plan for the Flathead National Forest and the amendments
for the Helena, Lewis and Clark, Kootenai, and Lolo National Forests will be subject to the objection
process identified in 36 CFR Part 219 Subpart B (219.50 to 219.62). Only those individuals and
entities who have submitted substantive formal comments related to the Flathead National Forest plan
revision and the four amendments during the opportunities provided for public comment, will be
eligible to file an objection (36 Code of Federal Regulations (CFR) 219.53(a)).

Send comments to: Flathead National Forest Supervisor’s Office, Attn: Forest Plan Revision, 650
Wolfpack Way, Kalispell, Montana 59901. Electronic comments may be sent to
http://www.fs.usda.gov/project/?project=46286.
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Summary of Volumes 1 and 2

The U.S. Forest Service has prepared this draft environmental impact statement (DEIS) that describes
and analyzes in detail four alternatives for managing the land and resources of the Flathead National
Forest (hereinafter referred to as the “Forest”). The DEIS describes the affected environment and
discloses environmental effects of the alternatives.

Proposed Action

The Flathead National Forest proposes to revise its Land and Resource Management Plan (1986),
referred to as the “forest plan,” in compliance with the 2012 planning rule (36 CFR §
219.17(3)(b)(1)). The area affected by the proposal includes about 2.4 million acres of public land,
shown in figure 1. The Forest Service is concurrently amending the forest plans of the Helena,
Kootenai, Lewis and Clark, and Lolo National Forests (referred to as “amendment forests”) to
incorporate relevant direction from the Northern Continental Divide Ecosystem (NCDE) Grizzly
Bear Conservation Strategy (GBCS). Refer to volume 3 of the DEIS for the evaluation of effects of
the amendments. The Flathead is proposing to incorporate the relevant portions of the NCDE GBCS
as part of its plan revision process.

Purpose and Need

The purpose of the action is to revise the 1986 forest plan for the Flathead. The revised forest plan
would guide natural resource management activities on the Forest and address changed conditions
and direction that have occurred since the original plan, while meeting the requirements of the 2012
planning rule. Findings from the Assessment of the Flathead National Forest (2014; hereinafter
“Assessment”), changes in conditions and demands since the 1986 forest plan, and public concerns to
date highlighted several areas where changes are needed to the current plan to necessitate a plan
revision.

To develop a revised forest plan, the management direction in the current plan and its amendments is
reviewed. Effective management direction from the current plan may be retained or it may be
modified, or augmented, by incorporating relevant science or direction from other regulatory
documents. The 2012 planning rule requirements also mandate that new management direction be
developed.

Public Involvement

Public participation in the forest plan revision process began during the development of the
Assessment. To facilitate local participation, the Forest contracted with the U.S. Institute for
Environmental Conflict Resolution in 2012 to develop a collaborative stakeholder engagement
process. The Institute interviewed Forest Service employees and a representative group of key
stakeholders to determine their willingness to engage in a collaborative process convened by a
neutral, third party. The Meridian Institute was selected to serve in that capacity and facilitated
numerous topical work groups, an interagency group, and meetings to bring together all work groups
and interested citizens. As part of the public involvement process, the Forest Service led field trips
and held open house sessions to discuss existing information and trends related to a variety of
conditions found on the forest. From October 2013 through June 2014, the Flathead hosted monthly
meetings with the intent to collaboratively develop plan components that the Forest could consider in
the development of a proposed action. The dialogue and recommendations from this public
involvement process was used to help develop the proposed action.

The notice of intent on the proposed action was published in the Federal Register on March 6, 2015.
The notice of intent asked for public comment on the proposal for a 60-day period (until May 5,
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2015). The comment period was subsequently extended by 10 days (until May 15, 2015). In addition,
as part of the public involvement process, the agency held seven open houses to provide opportunities
to better understand the proposed action so that meaningful public comments could be provided by
the end of the scoping period.

Significant Issues

Issues serve to highlight effects or unintended consequences that may occur from the proposed action
or alternatives. The Forest Service separated the issues identified during scoping into two groups:
significant and non-significant issues. Significant issues were defined as those directly or indirectly
caused by implementing the proposed action, involve potentially significant effects, and could be
meaningfully and reasonably evaluated and addressed within the programmatic scope of a Forest
Plan'. Alternatives were developed around those significant issues that involved unresolved conflicts
concerning alternative uses of available resources

The Forest Service identified the following significant issues during scoping that drove alternative
development:

e  Vegetation management, timber production, and fire and fuels management
o Wildlife Habitat
e Access and recreation

e Recommended wilderness

Alternatives
These significant issues led the agency to develop four alternatives:

Alternative A is the no-action alternative. This alternative is the 1986 forest plan, as amended to date,
and accounts for current laws, regulations, and biological opinions. New information, inventories, and
technologies were used to evaluate this alternative. Eligible wild and scenic rivers identified in the
revision process are included in this alternative. Output levels were recalculated for this alternative
based on these new sources of information and amended direction. The no-action alternative retains
the 1986 Forest Plan goals and objectives, standards and guidelines, and MA prescriptions, as
amended. This alternative serves as the baseline for comparison with the action alternatives. The no-
action alternative manages approximately 4 percent of the Forest as recommended wilderness
(MA1D), 17 percent as backcountry (MAS), and 33 percent as general forest (MA6). Twenty-two
percent of the Forest would be suitable for timber production.

Alternative B is the modified proposed action for the draft revised forest plan (the “ draft forest
plan”) that was developed in response to public involvement efforts that began in 2013 and was
subsequently modified based upon comments received during scoping. This alternative emphasizes
moving towards desired conditions and while providing a balance of ecological, social, and economic
sustainability. Alternative B would manage approximately 8 percent of the Forest as recommended

1 Some issues are best resolved at finer scales, where the site specific details of a specific action and
resources it affects can be meaningfully evaluated and weighed (requiring subsequent National
Environmental Policy Act (NEPA). Conversely, some issues have already been considered through
broader programmatic NEPA (e.g. the Northern Rockies Lynx Management Direction). In these cases,
the issues focus on evaluating the effects unique to and commensurate with the decisions being
considered here.
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wilderness (MA1b), 13 percent as backcountry (MAS), and 30 percent as general forest (MAG).
Twenty-one percent of the Forest would be suitable for timber production.

Alternative C emphasizes wilderness values and protection of backcountry non-motorized values
while moving towards desired conditions. There is an increased emphasis on wildlife habitat security
and fish habitat. Achieving desired conditions would rely more on natural disturbance processes, such
as unplanned wildfire ignitions for multiple objectives, as well as prescribed burning. Mechanical
treatments (e.g., timber harvest, fuels reduction) also occur in order to move towards social, economic
and ecological sustainability, but acres suitable for timber productions would be lower than
alternatives A, B, and D. Alternative C would have more opportunities for backcountry and non-
motorized recreation as this alternative has backcountry management areas and more acres
recommended as wilderness (MAS 6 percent, MA 1b 21 percent) than any other alternative. About 25
percent would be allocated to general forest (MA6). Thirteen percent of the Forest would be suitable
for timber production.

Alternative D emphasizes a more active management approach to achieve or move towards desired
future conditions and social, economic, and ecological sustainability. Greater emphasis is placed on
the use of timber harvest and other mechanical means to achieve desired conditions. This alternative
has the most acres suitable for timber production and available for timber harvest, as well as for
motorized access. Twenty-one percent of the Forest would be suitable for timber production with 25
percent allocated to MA6b and MA6¢ (general forest). No additional acres are allocated to
recommended wilderness and IRAs would be allocated to backcountry (MAS — less than 20 percent
of the Forest) or to MA 6a (5 percent).

Comparison of Alternatives

The following table compares alternatives by a summary of management area allocations. Table 1
compares alternatives by management area allocation and indicates only one management area
designation for each acre based upon an established hierarchy. Lands with dual or multiple
management area designations are managed in accordance with applicable plan direction.

In instances where management area allocations over-lap, e.g. an area that is MA1b recommended
wilderness may also be 4a, a research natural area, then the acres were calculated based upon the
following hierarchy:

Designated Wilderness (MA 1a)

Designated Wild and Scenic Rivers (MA 2a)
Recommended Wilderness (MA 1b)

Research Natural Areas (MA 4a)

Eligible Wild and Scenic Rivers (MA 2b)
Experimental and Demonstration Forests (MA 4b)
Special Areas (MA 3)

NN AE WD =

For a table that displays the actual acres, versus the single designation based upon established
hierarchy, refer to table 5 in chapter 2.
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Table 1. Comparison of alternatives by management area acres? and percent allocation (single
designation based upon established hierarchy)

Alt A acres® Alt B acres Alt C acres Alt D acres
Management Area (percent) (percent) (percent) (percent)
1a Desianated Wilderness 1,072,040 1,072,040 1,072,040 1,072,040
9 (45%) (45%) (45%) (45%)
. o o 506,919
1b Recommended wilderness 98,388 (4%) 187,741 (8%) (21%) 0

2a Designated wild and scenic rivers
2b Eligible wild and scenic rivers

3a Administrative areas

3b Special areas

4a Research natural areas

4b Experimental and demonstration
forests

5a Backcountry non-motorized year-
round

5b Backcountry motorized year-round,
wheeled vehicle use only on designated
routes/areas

5¢ Backcountry: motorized over-snow
vehicle use

5d Backcountry: wheeled motorized
vehicle use only on designated
routes/areas

5a-d Backcountry Total

6a General forest low

6b General forest medium

6¢ General forest high

6a-c General forest Total

7 Focused recreation areas
Total Forest Acres

17,605 (1%)
0°

1,919 (<1%)
226

9870 (<1%)

6,602 (<1%)¢

401,018¢
(17%)

74,381 (3%)
208,304 (9%)
496,898
(21%)

779,583
(33%)

5,557 (<1%)f
2,392,807

17,605 (1%)
19,259 (1%)

435 (<1%)
1,579 (<1%)
7,820 (<1%)

11,544 (<1%)

156,104 (7%)
50,374 (2%)
99,196 (4%)

9,855 (<1%)

315,529
(13%)

119,944 (5%)
437,617
(18%)
169,080 (7%)
726,641
(30%)
32,615 (1%)
2,392,807

17,605 (1%)
15,701 (1%)

435 (<1%)
1,579 (<1%)
2,423 (<1%)

11,544 (<1%)

61,052 (3%)

441 (<1%)

73,426 (3%)

134,919 (6%)

214,603 (9%)
258,056
(11%)
125,946 (5%)
598,605
(25%)

31,037 (1%)
2,392,807

17,605 (1%)
31,615 (1%)

435 (<1%)
14,787 (1%)
8,544 (<1%)

11,544 (<1%)

291,071
(12%)

50,365 (2%)

117,650 (5%)

9,855 (<1%)

468,942
(20%)

116,657 (5%)

292,939
(12%)

297,095
(12%)

706,691
(30%)

60,903 (3%)
2,392,807

a. Acres and percentage from GIS dataset. The official acres for NFS lands and wilderness areas can be found in the land area
report, http://www.fs.fed.us/land/staff/lar-index.shtmi .

b. Alternative A, the no-action alternative, is included even though it does not use the management areas shown in the draft
forest plan. See table 3 for a crosswalk of the 1986 plan management areas to those used in the draft forest plan and the

action alternatives.

c. Acres of eligible wild and scenic rivers in the existing plan are the same as in the action alternatives (see Table 5). However,
they were not assigned a MA in the existing 1986 forest plan, and were not mapped for the DEIS.

d. Miller Creek Demonstration Forest (4942 acres) was not assigned a management area in the existing 1986 plan.
e. The existing plan does not differentiate backcountry areas like the action alternatives; thus all backcountry acres are

combined.

f. There is no MA in the existing 1986 forest plan equivalent to Focused Recreation Areas. These acres are the Round

Meadow and Essex cross country ski areas and the mapped developed recreation sites.
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Chapter 1. Purpose and Need for Action

1.1 Introduction

The Forest Service has prepared this draft environmental impact statement (DEIS) in compliance
with the National Environmental Policy Act (NEPA) and other relevant Federal and State laws and
regulations. This DEIS discloses the direct, indirect, and cumulative environmental impacts that
would result from the proposed action and alternatives. The document is organized as follows:

Volume 1: DEIS for the Revised Forest Plan for the Flathead National Forest

Chapter 1. Purpose of and Need for Action outlines the purpose and need for forest plan
revision, the plan area, the scope of the analysis, and decisions to be made.

Chapter 2. Alternatives, including the proposed action, describes the public involvement
process, identifies key issues used for alternative development, and describes the
alternatives. Alternatives considered but eliminated from detailed study are listed. A
summary comparison of alternatives is provided at the end of the chapter.

Chapter 3. Affected Environment and Environmental Consequences describes current
conditions on the Flathead National Forest and the environmental consequences of
implementing each alternative. Physical and biological section of chapter 3 is in volume 1.

Back matter: index.
Volume 2: DEIS for the Revised Forest Plan for the Flathead National Forest (continued)

Chapter 3 (continued). Affected Environment and Environmental Consequences,
sections on human uses, benefits, and designations of the Forest, production of natural
resources, and economic, social and cultural environment.

Back matter: index, list of literature cited, a glossary of terms, and appendices:
¢ Appendix 1—Maps (majority of maps are in the cd accompanying the DEIS)
¢ Appendix 2—Vegetation and Timber Analysis Process

¢ Appendix 3—Modeled Wildlife Habitat Assessment

¢ Appendix 4—Recommended Wilderness Analysis Process

¢ Appendix 5—Wild and Scenic River Eligibility Study Process

Volume 3: DEIS for the Forest Plan Amendments to incorporate relevant direction from the
NCDE Grizzly Bear Conservation Strategy for the Helena, Kootenai, Lewis and
Clark, and Lolo National Forests

Chapter 4. Purpose of and Need for Action—Forest Plan Amendments includes the
history of grizzly bear habitat conservation efforts, and outlines the purpose of and need for
the forest plan amendments, and decisions to be made.

Chapter 5. Alternatives Considered for the Forest Plan Amendments describes the
public involvement process, identifies key issues used for alternative development, and
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describes the alternatives. Alternatives considered but eliminated from detailed study are
listed. A summary comparison of alternatives is provided at the end of the chapter.

Chapter 6. Affected Environment and Environmental Consequences for the Forest Plan
Amendments describes current conditions on the Helena, Kootenai, Lewis and Clark, and
Lolo National Forests and the environmental consequences of implementing each
alternative.

Chapter 7. A list of preparers of the DEIS, and a list of to whom copies of the DEIS were
sent to.

Back matter: index, and literature cited and appendices:

+ Appendix 6—Draft Forest Plan Amendments to incorporate relevant direction from
the NCDE Grizzly Bear Conservation Strategy for the Helena, Kootenai, Lewis and
Clark, and Lolo National Forests. Includes a glossary.

¢+ Appendix 7—Alternative Comparison by National Forest

The Draft Revised Forest Plan for the Flathead National Forest (“draft forest plan”) is a separate,
accompanying document and includes the following appendices:

¢ Appendix A—Monitoring Program

¢ Appendix B—Maps

¢ Appendix C—Potential Management Approaches and Possible Actions

¢ Appendix D—Biophysical Settings and Species Lists

¢+ Appendix E—Watershed Condition Framework and Priority/Conservation Watershed Network
¢ Appendix F—Northern Rockies Lynx Management Direction Record of Decision

¢ Appendix G—Crosswalk (guide to locating plan components, includes drivers and stressors
related plan components)

1.2 Proposed Action

The Forest Service proposes to revise the Land and Resource Management Plan (hereinafter referred
to as the “draft forest plan”) in compliance with the National Forest System land management
planning rule (USDA 2012; 36 CFR § 219), hereinafter referred to as the “2012 planning rule.” The
area covered under this revision is shown in figure 1. The Forest Service is concurrently amending
the forest plans of the Helena, Kootenai, Lewis and Clark, and Lolo National Forests (also referred to
as “amendment forests”) to incorporate relevant direction from the Northern Continental Divide
Ecosystem (NCDE) Grizzly Bear Conservation Strategy (GBCS). Refer to volume 3 of the DEIS for
the amendment. The Flathead is proposing to incorporate the relevant portions of the NCDE GBCS
as part of its plan revision process.

The need for the proposed action is twofold: 1) to address significant changes that have occurred in
conditions and demands since the Flathead’s 1986 Forest Plan and 2) to ensure the adequacy of
regulatory mechanisms regarding habitat protection across the national forests in the NCDE in
support of the de-listing of the grizzly bear.

On March 6, 2015 the Flathead National Forest released the proposed action with a notice of intent
to prepare an environmental impact statement in the Federal Register. The notice of intent initiated

Flathead National Forest 2 Volume 1: Revised Forest Plan



Chapter 1. Purpose and Need for Action

the scoping process, which guides the development of the environmental impact statement. The
Forest received over 20,000 public comments on the proposed action during the 70-day comment
period that ended May 15, 2015. The Flathead National Forest plan revision team reviewed all the
comments and the responsible official identified the significant issues that were used to frame
alternatives for the draft forest plan. The planning team used these issues and public comments to
refine the proposed action and build alternatives. Modifications to the proposed action are discussed
in the description of alternative B, as well as in the introduction to the draft forest plan.

Additional documentation, including more detailed analyses of project area resources, public
involvement information, and other documents used for developing alternatives and background for
the resource specialists’ analysis may be found in the planning record located at the Flathead
National Forest Supervisor’s Office.

1.3 The Planning Area

The Flathead National Forest, located in the northern Rocky Mountains amidst the mountains and
valleys of western Montana, includes approximately 2.4 million acres of public land in portions of
Flathead, Lake, Lewis and Clark, Lincoln, Missoula, and Powell counties. The Forest has five ranger
districts: Swan Lake, Hungry Horse, Glacier View, Tally Lake, and Spotted Bear. The Forest
Supervisor’s office is located in Kalispell, Montana. Figure 1 shows the Flathead and surrounding
vicinity lands.

Figure 1. Flathead National Forest and vicinity

Encircled by the Kootenai, Lewis and Clark, and Lolo National Forests, Glacier National Park, and
Canada, the Flathead National Forest is the true heart of the northern Rocky Mountain ecosystem.
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Large designated wilderness areas, such as the Bob Marshall Wilderness Complex and the Mission
Mountains Wilderness, in concert with other special areas such as wild and scenic river systems, the
Jewel Basin Hiking Area, and other undeveloped backcountry areas, provide habitat strongholds for
a host of plant and animal species. The NCDE covers most of the Flathead National Forest.

The Flathead National Forest is divided into six geographic areas, which provide a means for
describing conditions and trends at a more local scale if appropriate. Geographic areas are ecological
areas that are synonymous with certain basins and watersheds. Table 2 displays the acres of the
Forest by geographic area and figure 2 shows the location of the geographic areas.

Table 2. Acres within the six geographic areas (GAs) on the Forest

Total Acres Total Acres = percent of GA

GA (all ownerships) (Forest) in NFS Lands
North Fork 389,682 320,044 82%
Middle Fork 375,354 370,156 99%
Hungry Horse 331,752 286,234 86%
South Fork 790,585 789,074 100%
Swan Valley 533,139 364,440 68%
Salish Mountains 836,482 262,859 31%
TOTAL ACRES 3,256,994 2,392,807 73%

Flathead National Forest
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Figure 2. The six geographic areas on the Flathead National Forest
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1.4 Purpose and Need for Action

The requirements of the 2012 planning rule, findings from the Assessment, changes in conditions
and demands since the 1986 forest plan, and public concerns to date highlighted several areas where
changes are needed to the current plan to necessitate a plan revision.

To develop a proposed action that makes changes to a forest plan, the management direction in the
current plan and its amendments is reviewed. Effective management direction from the current plan
may be retained, or it may be modified or augmented by incorporating relevant new scientific
information or direction from other regulatory documents. The 2012 planning rule requirements also
mandate that new management direction be developed to address sustainability. This section
discusses in overview how needs for change identified in the current plan and its amendments,
specifically in areas of public concern, were addressed during the development of the proposed
action.

1.4.1 2012 planning rule requirements

The 2012 planning rule supports ecological, social, and economic sustainability as a goal for
management of NFS lands. To address this requirement, new management direction was developed
in several areas:

e For ecological sustainability, management direction is proposed to address ecosystem diversity
and key ecosystem characteristics and their integrity, especially in light of changing climates,
changes in fuels and vegetation management strategies, and future environments. Forest plan
components are also needed that focus on maintaining or restoring vegetation and ecosystem
resilience to provide for species diversity (including threatened and endangered species, species
of conservation concern and species of interest for fishing, hunting, trapping, viewing, and
subsistence; see appendix D of the draft revised forest plan for lists of these species).

e Comprehensive management direction to address access and sustainable recreation is proposed.
This direction considers the suitability of certain areas for particular uses, recreational
opportunities, and all aspects of motorized and non-motorized travel to provide for the
management of existing and anticipated uses as well as resource protection needs.

e The role of timber harvest in meeting ecosystem management and social and economic
objectives has changed since the Flathead’s 1986 Forest Plan was developed. The 2012 Planning
Rule requires the Forest to undertake a process to identify lands within the plan area suitable for
timber production. The draft revised forest plan presents new plan components for lands suitable
for timber production and for lands where timber harvest is appropriate for purposes other than
timber production (e.g., removal of hazard trees in campgrounds). These plan components are
intended to facilitate an active vegetation management program of work to meet ecosystem and
socioeconomic objectives.

e The planning rule requires land management plans to provide information regarding possible
actions that may occur on the plan area during the life of the plan, including the planned timber
sale program; timber harvesting levels; and the proportion of probable methods of forest
vegetation management practices expected to be used (16 U.S.C. 1604(e)(2) and (f)(2)). The plan
revision addresses this requirement through the designation of management areas, objectives
reflecting anticipated budget levels, and disclosure of possible management actions (see
appendix C of the draft forest plan).

e Proposed management direction provides people and communities with a range of social and
economic benefits for present and future generations. The benefit to people (i.e., the goods and
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services provided) are the ecosystem services from the ecosystem. The Forest’s key ecosystem
services, as discussed and identified in the Assessment, are: carbon sequestration and climate
regulation; forest products such as wood products and huckleberries; water quality and quantity
and flood control; clean air; outdoor recreation; scenery; fish and wildlife, i.e. habitat for these
species; cultural/heritage values, inspiration, spiritual values and solitude; hunting, trapping,
fishing, and wildlife viewing; and research and education.

e The identification and evaluation of lands that may be suitable for inclusion on the National
Wilderness Preservation System and eligible rivers and streams for inclusion into the National
Wild and Scenic Rivers System. Outcomes from the wilderness and eligible rivers evaluations
may result in the need for new or draft forest plan components.

Plan components developed for ecosystem integrity and ecosystem diversity are expected to provide
for ecological conditions necessary to maintain the persistence or contribute to the recovery of native
species within the plan area, including at-risk species identified in the assessment. At-risk species for
planning are threatened, endangered, proposed, and candidate species designated by the U.S. Fish
and Wildlife Service and species of conservation concern that are designated by the Regional
Forester. Threatened, endangered, proposed, and candidate species native to the Forest include the
grizzly bear (Ursus arctos horribilis), Canada lynx (Lynx canadensis), bull trout (Salvelinus
confluentus), water Howellia (Howellia aquatilis), meltwater stonefly (Lednia tumana), Spalding’s
catchfly (Silene spaldingii) and whitebark pine (Pinus albicaulis).

1.4.2 Grizzly bear habitat management

Under the Endangered Species Act of 1973, federal agencies are directed to use their authorities to
seek to conserve endangered and threatened species. The 1986 Flathead National Forest plan
contained management direction related to grizzly bear habitat, to provide specifically for recovery
of the threatened grizzly bear. In 1995, Flathead National Forest plan amendment 19 was completed
and resulted in establishment of new management direction related to motorized use of roads and
trails and security for grizzly bears. Forest plan amendment 19 established limits on open motorized
access density, total motorized access density, and security core for 54 of the 73 grizzly bear subunits
across the Flathead National Forest portion of the NCDE.

The grizzly bear population in the NCDE has now met or exceeded recovery goals. In particular,
habitat conditions and management actions on the national forests have contributed importantly to
the increased population size and improved status of the grizzly bear across the NCDE. But,
supporting a healthy, recovered grizzly population will depend on the Forest Service’s continued,
effective management of the NCDE grizzly bear’s habitat.

In 2013, the USFWS announced the availability of a draft grizzly bear conservation strategy (GBCS)
for the NCDE population for public review and input. When finalized, the GBCS will become the
post-delisting management plan for the NCDE grizzly bears and their habitat. Adopting this
document is necessary for the USFWS to demonstrate the adequacy of regulatory mechanisms in
order to delist this grizzly population. Incorporating this strategy to the Flathead National Forest plan
would likewise demonstrate the adequacy of regulatory mechanisms on the Flathead National Forest
to support delisting. Thus, the Flathead National Forest proposes to update its forest plan where
necessary to incorporate the relevant desired conditions, standards, guidelines, and monitoring items
related to habitat management on NFS lands to support a recovered grizzly bear population.

The plan components included in the draft forest plan would replace A19 and other 1986 Flathead
National Forest plan direction related specifically to grizzly bears in its entirety. However, until
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consultation with the USFWS has occurred and a decision has been made on the Flathead National
Forest Plan Revision, the Flathead National Forest would continue to follow A19 direction.

The Flathead National Forest planning team is also coordinating the NEPA effort to incorporate and
amend the relevant habitat-related desired conditions, standards, guidelines, and monitoring items
from the GBCS into the Helena, Kootenai, Lewis and Clark, and Lolo NF Plans to ensure consistent
direction related to grizzly bear habitat management on National Forest System lands throughout the
NCDE.

The adoption of the GBCS includes incorporating the following management zones to the Flathead
National Forest portion of the NCDE (figure B-01):

e Primary conservation area — the same as the recovery zone identified in the Grizzly Bear
Recovery Plan (USFWS 1993);

¢ Management zone 1- a defined area surrounding the primary conservation area, within which
grizzly bear population status and trend would be monitored;

e Salish Demographic Connectivity Area- a portion of Zone 1 with specific habitat measures to
allow female grizzly bear occupancy and eventual dispersal to other ecosystems in the lower 48
states (i.e., the Cabinet-Yaak and Bitterroot ecosystems).

National Forest Service lands would no longer be designated as Management Situations 1, 2 or 3.

Within the Flathead National Forest portion of the NCDE PCA, key management direction from the
GBCS is summarized below and incorporated into the draft forest plan components (see desired
conditions, standards, and guidelines throughout this document for more detail):

e Open motorized route density, total motorized route density, and secure core would be
maintained at baseline levels in each grizzly bear subunit, with certain exceptions. High use non-
motorized trails would no longer be counted in calculations. Temporary increases in open and
total motorized route densities and temporary decreases in secure core would be allowed for
projects, as defined in the glossary;

e The food/wildlife attractant storage special orders would continue to apply across the forest;

e Developed recreation sites would be limited to one new site or increase in capacity in a bear
management unit in a 10-year period, with certain exceptions;

e Vegetation management, livestock grazing, and minerals and energy development would be
managed with consideration of grizzly bear habitat and to reduce the risk of grizzly bear-human
conflicts.

e In the Swan Valley, the Swan Valley Grizzly Bear Conservation Agreement (SVGBCA) has
coordinated timber harvest activities and associated road management across the multiple land
ownerships in the Swan Valley since 1997. The SVGBCA applied to the following grizzly
subunits: the South Fork Lost Soup, Goat Creek, Lion Creek, Meadow Smith, Buck Holland,
Porcupine Woodward, Piper Creek, Cold Jim, Hemlock Elk, Glacier Loon, and Beaver Creek.
Once the Flathead National Forest has consulted with the USFWS and made a decision on the
Flathead National Forest Plan Revision, the Flathead National Forest would replace the
SVGBCA that the Forest is currently following.

e In the Flathead National Forest portion of the Salish DCA and Zone 1, habitat protections focus
on limiting miles of roads open yearlong to the public and managing current inventoried roadless
areas (IRAs) as stepping stones to other ecosystems.
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1.4.3 INFISH, native fish habitat, and riparian areas

By the beginning of the 1990’s, there was great concern about stream habitat degradation in the
western United States, as well as the potential loss of salmon, trout, and char populations (Nehlsen et
al, 1991; Rieman and Mclntyre, 1993). By the mid 1990’s, The USDA Forest Service and Bureau of
Land Management completed three broad reaching documents that amended forest plans across
much of public lands in the west to improve their conservation function. Two of those documents
were: Record of Decision for Amendments to Forest Service and Bureau of Land Management Land
Planning Documents Within the Range of the Northern Spotted Owl (often referred to as Northwest
Forest Plan Record of Decision, 1994); and the Decision Notice/Decision Record for Interim
Strategies for Managing Anadromous Fish-Producing Watersheds on Federal Lands in Eastern
Oregon and Washington, Idaho and Portions of California (PACFISH, 1995). Both of these
documents greatly improved protection for migratory salmon and steelhead. While these documents
influenced the development of Inland Native Fish Strategy (INFISH), they do not apply to the
Flathead National Forest.

The last of the three broad strategies developed was the Inland Native Fish Strategy-Interim
Strategies for Managing Fish-Producing Watersheds in Eastern Oregon and Washington, Idaho,
Western Montana and Portions of Nevada (INFISH 1995). INFISH was designed to maintain options
for inland native fish by reducing negative impacts to aquatic habitat. Riparian Management
Objectives (RMOs), Standards and Guides, and monitoring requirements were implemented
beginning in 1995 to avoid causing further damage and begin recovery of aquatic habitats. The
Flathead National Forest Plan was amended by INFISH in 1995, and this strategy is still in effect on
the Flathead National Forest.

INFISH was originally expected to last 18 months to three years while an effort similar to the
Northwest Forest Plan, the Interior Columbia Basin Ecosystem Management Project (2014), was
completed for the Interior Columbia River Basin. That strategy was never completed, but science
from that effort has been retained in the form of guidance for plan revisions occurring in areas
covered by INFISH and PACFISH. Interior Columbia Basin Ecosystem Management Project science
and guidance is followed in this plan revision.

Since INFISH was implemented, there has been numerous changes to policy, best available scientific
information, and the condition of listed species. There have been tremendous advances in knowledge
regarding physical habitat and ecological interactions at many scales and across scientific disciplines,
as well as advances in spatial data-base management. Scientists findings disclosed in BASI urge
managers and biologists working to maintain and improve aquatic habitat to look beyond just the
stream reach when considering how best to plan and implement project activities. Climate change
science has also emerged as an important aspect of forest and river management since INFISH was
adopted. These topics are further discussed in Appendices A, C, and E.

When instituted, Riparian Management Objectives (RMO’s) were considered by many to be an
important component of INFISH. RMO’s were developed from PACFISH objectives measured in
habitats across the range of anadromous fish in Washington, Oregon, and Idaho. The objectives
selected were considered good indicators of ecosystem health, and were thought to be, “a good
starting point to describe the desired condition for fish habitat.”(INFISH, p. E-3, 1995- emphasis
added). INFISH guidance recommended RMO values should “be refined to better represent
conditions that are attainable in a specific watershed or stream reach based upon local geology,
topography, climate and potential vegetation” (USDA 1995). Since INFISH was adopted on the
Flathead, data has been collected locally by Forest personnel and used for comparison purposes in
project design, consultation, and monitoring. Forest staff have found that of the six RMO categories
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listed in INFISH, the four that are most applicable to the Flathead are pool frequency, water
temperature, large woody debris, and width/depth ratio because they apply to forested systems. Two
other indicators, bank stability and lower bank angle, are not as applicable because they apply more
favorably to non-forested systems of which the forest has limited amounts of that habitat. INFISH
did not provide any sediment indicators as RMO’s.

A monitoring data set similar to RMO’s, yet collected systematically across Forest Service Regions
1, 4 and 6, is the PACFISH INFISH Biological Opinion (PIBO) data set. The PIBO monitoring effort
resulted from PACFISH/INFISH consultations between the Forest Service, Bureau of Land
Management, and regulatory agencies in 1998. The Forest Service and the Bureau of Land
Management have continued to implement this integrated effectiveness monitoring program
(Kershner et al., 2004) to the present day.

PIBO monitoring was developed to determine if components in PACFISH/INFISH were effective at
preventing further habitat degradation at the scale of the entire Columbia River Basin, as well as on a
watershed by watershed basis (Mostly subbasin [HUCS] or watershed [HUC10] level). This
monitoring program collects reach-level stream habitat, temperature, macroinvertebrate, and riparian
data to evaluate if key biological and physical components of aquatic and riparian communities are
being degraded, maintained or restored. Unlike INFISH RMO’s, the PIBO data set does collect
sediment data. With over a decade of consistently collected data and improvements in data analysis,
comparisons between managed and reference watersheds can now be scaled down to conditions on
an individual National Forest. Currently, PIBO monitoring best meets the original intent of INFISH
RMO’s by providing rigorously collected local data that can be statistically compared to reference
conditions in the same geophysical province.

In addition to monitoring and BASI improvements, bull trout became a listed species under the
Endangered Species Act in 1998. The US Fish and Wildlife Service designated critical habitat for
bull trout in 2010; the Northern Region of USDA Forest Service developed a Bull Trout
Conservation Strategy for Forests in western Montana in 2013 (in response to guidance in INFISH to
develop long term conservation strategy); and the US Fish and Wildlife Service released a Bull Trout
Recovery Plan (USFWS, 2015a) and a Recovery Unit Implementation Plan for the Columbia
Headwaters (USFWS, 2015b).

All of the changes previously discussed have created a need to update original INFISH Plan
components for inclusion in the draft Plan and DEIS to improve how aquatic habitat is managed and
to remain consistent with strategies in place across public lands in the western U.S. Comments
received since the proposed action was published have been used where appropriate to improve the
proposed action and have helped inform this draft EIS. In the draft plan and action alternatives,
additional management direction has been included to address aquatic and riparian ecosystem
integrity and connectivity. Components have been added to the proposed action that increase
attention for watersheds identified for conservation (see Appendix E.) The Flathead Plan Revision is
also being completed under the 2012 Planning Rule so text and style of original INFISH components
have been adjusted to be compliant with the current Planning rule.

More specifically, a Conservation Watershed Network (CWN) has been identified and a restoration
objective has been added under the Conservation Watershed Network section to help conservation
watersheds be more resilient to climate change, i.e. less prone to damage caused by interaction
between a warming climate and transportation corridors. The proposed Conservation Watershed
Network in the revised forest plan is designed to provide that long term conservation strategy to
conserve native fish in watersheds that are expected to be long term cold water refugia in the face of
climate change (Isaak et. al 2015).
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The draft Plan also proposes to use PIBO monitoring data, which is collected at a subset of sites on
the forest every year, in combination with improved desired conditions. While the draft Plan does not
contain numerical RMOs, descriptive desired conditions contained in the draft Plan (when compared
to original INFISH Goals) would be used to guide project location and development. Because of the
lag time between projects and effects, as well as the tremendous variability that can result from
localized weather events, PIBO data analyzed at the Forest Scale is actually a more rigorous method
to ascertain whether or not plan components designed to protect and restore the aquatic environment
are effective. As funding allows, the Forest expects to continue to collaborate with MFWP and
USFWS on completing bull trout redd counts. Electrofishing and genetic status monitoring of
westslope cutthroat trout is also expected to continue in cooperation with MFWP. All of this
information will enable the Forest to adapt its management strategies and adjust decisions in the
future, if needed, based upon what has been learned.

Another change since the proposed action was published is the inclusion of a multi-scale analysis
strategy in Appendix C. Multi-scale analysis, a refinement of watershed analysis, has been a widely
applied methodology that was first required for use by the US Forest Service in the Pacific
Northwest Region (Northwest Forest Plan, 1994). It was also described and recommended for use in
the interior Columbia Basin key and priority watersheds by PACFISH and INFISH Strategies (1995),
and is recommended for inclusion in plan revisions by the Interior Columbia Basin Ecosystem
Management Project (2014) strategy. The multi-scale analysis strategy included in Appendix C has
been simplified and clarified to sharpen focus on necessary integration.

The last noticeable changes in the revised plan since the Proposed Action was issued regard the name
and width of riparian areas. Under INFISH, Riparian Habitat Conservation Areas (RHCA’s) were
designated around all water bodies. These areas have now been renamed Riparian Management
Zones (RMZs) in alternatives B, C, and D. As compared to INFISH, RMZ widths are increased
along mapped wetlands, ponds, and lakes to 300 feet (regardless of size) and intermittent streams
will have a 100 foot RMZ width on all streams rather than 50 feet on some streams. This change will
help ensure the Forest is consistent with the Montana SMZ law for slopes that are greater than 35%
which, under law, require a 100 foot wide SMZ and provide for ecological functions of wetland
plants and wildlife that were not covered under INFISH. The 2012 planning rule emphasizes
integration of management direction in recognition of ecological sustainability and the
interdependence of ecological resources, and expanding the RMZ in these critical areas will also
contribute to wildlife habitat connectivity and protection of plant species and animal communities
associated with wetlands.

1.4.4 Canada lynx habitat management

The 1986 forest plan contains a suite of direction designed to conserve and promote the recovery of
Canada lynx which was incorporated into the plan in 2007 (USFS 2007). Since 2007, new
information on Canada lynx has been published, including designation of critical habitat for Canada
lynx (USFWS 2009, 2014), an updated version of the Lynx Conservation and Assessment Strategy
(LCAS, Lynx Biology Team 2013), and scientific research results relevant to Canada lynx in
northwest Montana.

The Forest is proposing to carry forward all the lynx management direction from the current forest
plan (see appendix F) with two site-specific changes:

¢ A modification to vegetation standard VEG S6 to add an exception category to allow
noncommercial removal of trees growing within 200 feet of mature whitebark pine (a candidate
species for listing), identified as an important component of the restoration program. The intent
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is to reduce risk of loss of these seed-producing trees due to fire, insect and disease, and make
them more resilient in the face of anticipated future environments (see FW-STD-TE&V-03).
Standard VEG S5 already has an exception that allows pre-commercial thinning to restore
whitebark pine, but VEG S6 does not provide a comparable exception.

e Varying the areas identified as suitable for over-snow motorized recreational vehicle use by
alternative, which was addressed by human use guideline HU G11 (see FW-GDL-REC-05).

1.4.5 Inventoried roadless areas

Inventoried roadless areas are designated under the Roadless Area Conservation Rule (36 CFR Part
294 Subpart B). The Roadless Area Conservation Rule prohibits road construction or reconstruction
and cutting, selling or removing timber in inventoried roadless areas unless a listed exemption
applies. For example, one exemption allows the cutting, sale or removal of generally small diameter
timber when it is needed to improve threatened, endangered, proposed or sensitive species habitat or
to maintain or restore the characteristics of ecosystem composition and structure that would be
expected to occur under natural disturbance regimes. The forest plan cannot modify Roadless Area
Conservation Rule direction.

Currently on the Forest, there are 478,757 acres of inventoried roadless areas, which is about 20
percent of the Flathead National Forest (refer to figure B-02). The need for changing the
management direction in the inventoried roadless areas from the 1986 forest plan is to remove
inventoried roadless areas from the suitable timber base, and determine the recreation opportunity
spectrum classification and the desired management area delineation.

1.4.6 Old growth forests

Amendment 21 was completed in 1999 and resulted in establishment of goals, standards and
objectives in the 1986 forest plan related to the management of old growth forests and important
associated stand structural components, such as snags and downed wood. The key features and intent
of this direction has been retained in the draft revised forest plan, with refinements and augmentation
based on new analysis and methodology, and to be consistent with the approach used with other
vegetation management direction. These key features include maintaining and protecting existing old
growth both at the stand and landscape level; limiting treatment activities within old growth;
retaining snags and downed wood within harvest areas; and managing to develop future old growth.
A notable change to the existing old growth direction is the change in the 1986 forest plan direction
requiring managing landscapes to attain the 75% range around the median amount of historical old
growth. Because old growth forest is site-specifically defined at the stand-level, there is no
acceptable means of quantifying historical old growth forest. New direction in the draft revised plan
associated with forest size classes (specifically the very large tree size class) and with very large live
tree components would replace this existing plan direction. The new direction provides the means to
estimate natural range of variation for forest structures associated with old growth forests, to manage
landscapes for these desired old growth features, and to monitor trends over time.

1.4.7 Winter motorized recreation

Amendment 24 to the 1986 forest plan was implemented in 2006 and resulted in direction for over
the snow winter motorized recreation, including when and where winter motorized recreation could
occur. Amendment 24 designated specific routes and play areas, as well as seasons, for motorized
over-snow use as per §212.81 of the Travel Management Rule. Specific routes and play areas and
associated dates for over snow recreation identified with Amendment 24 were retained in the
proposed action; however there was a need to propose changes to the boundaries of specific areas, as
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shown on the figures B-03 to B-05 in appendix B, as suitable or not suitable for over snow motorized
recreation to address recreation sustainability.

The Flathead National Forest received input from the Whitefish Range Partnership collaborative
group, expressing a desire to have a larger area open to over-snow motorized recreation in the area
between Big Creek and Columbia Falls, Montana. In addition, other members of the public
expressed a need to adjust the boundaries of areas that are currently open because some have grown
in with vegetation and to improve the public’s ability to recognize boundaries on the ground and
assist the Forest Service in enforcing closure boundaries. In order to consider these recommendations
but not impact key wildlife habitats, changes are being proposed in areas “suitable for over-snow
motorized recreation,” so that there would be no net increase in designated over snow routes or acres
of play areas open to over-snow-use across the Forest. As shown in figures B-03 through B-05, the
largest shift in acres would be in an area in the vicinity of Lookout Creek, Deep Creek, Depuy Creek,
and McGinnis Creek in the North Fork Flathead River south of Big Creek that would become
suitable for over-snow-use, while an equivalent acreage in the vicinity of upper Slide Creek, upper
Sullivan Creek, and Upper Tin Creek in the South Fork Flathead River is being proposed as “not
suitable for over-snow motorized recreation.” The proposed changes would need to undergo
subsequent site-specific analysis in order to be implemented and comply with 36 CFR parts 212 and
261.

1.5 Decision Framework

The responsible official for the analysis in volumes 1 and 2 is the Forest Supervisor for the Flathead
National Forest. Based on the analysis and subsequent public comments, the responsible official will
prepare a final environmental impact statement and identify a selected alternative in a draft record of
decision that will be subject to an objection process guided by the direction in 36 CFR Subpart B
(219.50 to 219.62). A final record of decision and accompanying draft forest plan sets a course of
action for managing the Forest for the next 10 to 15 years. Project-level environmental analysis will
still need to be completed for specific proposals to implement the direction in the forest plan. The
decision framework for the amendment is discussed in volume 3, section 4.6.

1.6 Relationship to other entities

Forest Service planning regulations require the agency to consider other federal, state and local
government, and tribal plans and policies. As part of the outreach effort, a number of discussions
with federal, state, local, and tribal representatives were initiated and on-going dialogue continues
with respect to incorporating their concerns, where possible.

1.6.1 County governments

Beginning with initiation of the planning process, local government officials from the counties
within the Flathead National Forest lands were invited to participate in the development of the draft
forest plans. The related and equivalent County plans were considered and evaluated for consistency
throughout the planning process. Flathead County has a Natural Resource Use Plan that the Flathead
National Forest has determined is generally compatible with the proposed plan for the Flathead
National Forest except for certain goals and objectives (Forest Management, Fire, and Fuels
Management, Recreation, Roads) that are incompatible with proposed plan components. The
Flathead National Forest is committed to working with all local counties to better address the
impacts and benefits from management of the Flathead National Forest.
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1.6.2 State

Several Montana State agencies are affected by, or affect, Forest Service management. These include
Montana Fish, Wildlife, and Parks, Montana State Department of Environmental Quality,
Department of Natural Resource Conservation, and Montana Department of Transportation. The
Forest coordinated information with Montana Fish, Wildlife, and Parks and Montana State
Environmental Protection Agency during all phases of the process. These offices provided formal
comments during the scoping and other public involvement stages. Statewide assessments were
considered in the development of the draft forest plan.

1.6.3 Tribes

The forest supervisor and members of the planning team met a number of times with tribal
representatives from the Confederated Salish and Kootenai Tribes during development of the draft
forest plan. As a result, specific tribal comments were considered in this DEIS and draft forest plan.

1.6.4 Federal

Management of federal lands adjacent to the Flathead National Forest was considered in the
formulation of alternatives and their cumulative effects. Consideration of national scenic and historic
trails, utility corridors, recommended wilderness, and other management concerns across boundaries
were discussed with Glacier National Park, Department of Homeland Security, Bureau of
Reclamation, as well as adjacent national forests (Helena, Kootenai, Lolo and Lewis and Clark
Forests).

1.7 Levels of Forest Service planning

Forest Service planning occurs at different organizational levels and geographic scales. Planning
occurs at three levels—national strategic planning, National Forest System unit planning, and project
or activity planning. The Chief of the Forest Service is responsible for national planning, such as
preparation of the Forest Service strategic plan that established goals, objectives, performance
measures, and strategies for management of the National Forest System. National Forest System unit
planning results in the development, amendment, or revision of a land management plan. The
supervisor or district ranger is the responsible official for project and activity planning (§ 219.2).

1.7.1 National strategic planning

The USDA Forest Service Strategic Plan: FY 2015-2020 contains four outcome-oriented goals for
the Forest Service, each with strategic objectives. The strategic plan can be accessed online:
www.fs.fed.us/strategicplan . The first two goals and related objectives are directly related to the
current planning effort:

1. Sustain our Nation’s forests and grasslands
o Foster resilient, adaptive ecosystems to mitigate climate change
o Mitigate wildfire risk
¢ Conserve open space
2. Deliver benefits to the public
¢ Provide abundant clean water
¢ Strengthen communities

e Connect people to the outdoors
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The Resources Planning Act Assessment reports on the status and trends of the Nation’s renewable
resources on all forest and rangelands, as required by the Forest and Rangeland Renewable
Resources Planning Act of 1974. The assessment includes analyses of forests, rangelands, wildlife
and fish, biodiversity, water, outdoor recreation, wilderness, urban forests, and the effects of climate
change on these resources. The most current assessment, Future of America’s Forests and
Rangelands: Forest Service 2010 Resources Planning Act Assessment, is available online
(http://www.treesearch.fs.fed.us/pubs/41976 /). The report provides a snapshot of current United
States forest and rangeland conditions (all ownerships), identifies drivers of change for natural
resource conditions, and projects the effects of those drivers on resource conditions 50 years into the
future. This assessment uses a set of future scenarios that influence the resource projections, allowing
us to explore a range of possible futures for United States renewable natural resources. Alternative
future scenarios were used to analyze the effects of human and environmental influences on our
forests and rangelands, including population growth, domestic and global economic growth, land use
change, and climate change.

In addition, the USDA Strategic Plan FY 2014-2018 has specific goals that also align with the 2012
planning rule, including 1) Assist rural communities to create prosperity so they are self-sustaining,
re-populating, and economically thriving; and 2) Ensure our national forests and private working
lands are conserved, restored, and made more resilient to climate change, while enhancing our water
resources. Additional information about these strategic goals and amongst others can be downloaded
from the USDA’s web site at www.usda.gov.

1.7.2 National Forest System unit planning

The National Forest Management Act (NFMA) of 1976 (P.L. 94-588) amended the Forest and
Rangeland Renewable Resources Planning Act of 1974. The NFMA requires the preparation of an
integrated land management plan by an interdisciplinary team for each unit of the National Forest
system (national forests and grasslands). Public involvement must be provided in preparing and
revising forest plans. Forest plans must provide for multiple use and sustained yield of products and
services, and include coordination of outdoor recreation, range, timber, watershed, wildlife and fish,
and wilderness. The forest plan does not authorize site-specific prohibitions or activities; rather it
establishes broad direction, similar to zoning in a community.

The forest plan revision process begins with preparation of an assessment to identify the need for
change. The Flathead National Forest published an Assessment in April 2014. The Assessment,
developed in accordance with the 2012 planning rule, evaluated existing information about relevant
ecological, economic, and social conditions, trends, and sustainability, and their relationship to the
land management plan within the context of the broader landscape. This information was used in
describing current conditions and trends, identifying the need for change, and as a basis for the
proposed action as well as alternatives.

1.7.3 Project or activity planning

The supervisor or district ranger is the responsible official for project and activity planning. Project
or activity decisions will need to be made following appropriate procedures (e.g. site-specific
analysis in compliance with the National Environmental Policy Act would need to be conducted), in
order for prohibitions or activities to take place on the ground, which will be in compliance with the
broader direction of the forest plan.
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Chapter 2. Alternatives

2.1 Introduction

This chapter describes and compares the alternatives considered for the draft forest plan. It includes a
discussion of how alternatives were developed, the primary issues raised, a description and map of each
alternative considered in detail, and criteria common to all alternatives. This section presents the
alternatives in comparative form, sharply defining the differences between each alternative and providing
a clear basis for choice among options by the decision maker and the public. This chapter also includes a
discussion of the alternatives that were considered but not analyzed in detail and the rationale for not
considering that alternative in detail.

2.2 Development of Alternatives

As discussed in chapter 1, this revision of the forest plan is based the requirements of the 2012 planning
rule, findings from the Assessment, changes in conditions and demands since the 1986 Forest Plan, and

public concerns. A list of significant issues was identified during scoping. These issues drove alternative
development. Some additional items are addressed in the revision because they are required by planning
regulations (i.e., (36 CFR § 219.17(3)(b)(1))).

The Council of Environmental Quality regulations, with respect to NEPA procedures and specifically the
aspect related to Alternative development (36 CFR 40 §1502.14), are fundamental to the process, and thus
important to include as follows:

This section is the heart of the environmental impact statement. Based on the information and analysis
presented in the sections on the affected environment (§ 1502.15) and the environmental consequences (§
1502.16), it should present the environmental impacts of the proposal and the alternatives in comparative
form, thus sharply defining the issues and providing a clear basis for choice among options by the
decision maker and the public. In this section agencies shall:

a) Rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives which
were eliminated from detailed study, briefly discuss the reasons for their having been eliminated.

b) Devote substantial treatment to each alternative considered in detail including the proposed action
so that reviewers may evaluate their comparative merits.

¢) Include reasonable alternatives not within the jurisdiction of the lead agency.

d) Include the alternative of no action.

e) Identify the agency's preferred alternative or alternatives, if one or more exists, in the draft
statement and identify such alternative in the final statement unless another law prohibits the
expression of such a preference.

f) Include appropriate mitigation measures not already included in the proposed action or
alternatives.

Alternatives represent a range of possible management options from which to evaluate the comparative
merits. Each alternative emphasizes specific land and resource uses and de-emphasizes other uses in
response to the significant issues. This is primarily done by changing management area allocations,
resulting in comparisons of the merits amongst the alternatives. Forest plans do not make budget
decisions. Should Congress emphasize specific programs by appropriation, a redistribution of priorities
would follow, regardless of the alternative implemented.
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Alternative A is the no-action alternative, which reflects the 1986 forest plan, as amended to date, and
accounts for current laws, regulations, and terms and conditions from biological opinions. Alternative B is
the modified proposed action. This alternative is based on the detailed proposed action that was scoped in
March 2015, with modifications in response to comments.

Development of alternatives C and D were driven by issues identified during public scoping. All
reasonable alternatives to the proposed action must meet the purpose and need for change and address one
or more of the significant issues. These alternatives are considered for detailed study. However, not all
possible alternatives were carried into detailed study as the list of options would have been prohibitively
large. Instead, the responsible official identified those alternatives that both met the criteria and created a
reasonable range of outputs, direction, costs, management requirements, and effects from which to
choose.

The Flathead National Forest has not identified a preferred alternative or alternatives at this point but
plans to identify a preferred alternative in the final environmental impact statement after reviewing and
considering the public comments on this draft environmental impact statement.

2.3 Public involvement

The Forest began public participation when developing the Assessment of the Flathead National Forest.
To facilitate local participation, the Forest contracted with the U.S. Institute for Environmental Conflict
Resolution in 2012 to develop a collaborative stakeholder engagement process. The U.S. Institute for
Environmental Conflict Resolution met with Forest Service employees and a representative group of key
stakeholders to determine their willingness to engage in a collaborative process convened by a neutral,
third party. The Meridian Institute was selected to serve in that capacity and facilitated numerous topical
work groups, an interagency group, and meetings to bring together all work groups and interested
citizens. Beginning with a news release July 19, 2013, as part of the public involvement process, the
Flathead National Forest led field trips and held open house sessions to discuss existing information and
trends related to a variety of conditions found on the forest. From October 2013 through June 2014, the
Flathead National Forest hosted monthly meetings with the intent to collaboratively develop plan
components that the Forest could consider in the development of a proposed action. The dialogue and
recommendations from this public involvement process was used to help develop the Flathead National
Forest plan revision proposed action.

The notice of intent on the proposed action was published in the Federal Register on March 6, 2015. The
notice of intent asked for public comment on the proposal for a 60-day period (until May 5, 2015). The
comment period was subsequently extended by 10 days (until May 15, 2015). In addition, as part of the
public involvement process, the agency held seven open houses to provide opportunities to better
understand the proposed action so that meaningful public comments could be provided by the end of the
scoping period. Using the comments from the public, other agencies, tribes, and organizations, the
interdisciplinary team developed a list of issues to address. The list was then organized by issue
applicability i.e., whether the issue was specific to the revision effort or specific to the amendment effort
or applied to both. Issues that involve the amendment effort are discussed further in volume 3, section 5.4.
Issues used for alternative development.

2.4 Issues used for alternative development

Issues serve to highlight effects or unintended consequences that may occur from the proposed action or
alternatives. The Forest Service separated the issues identified during scoping into two groups: significant
and non-significant issues. Significant issues were defined as those directly or indirectly caused by
implementing the proposed action, involve potentially significant effects, and could be meaningfully and
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reasonably evaluated and addressed within the programmatic scope of a Forest Plan?. Alternatives were
developed around those significant issues that involved unresolved conflicts concerning alternative uses
of available resources.

The Forest Service identified the following significant issues during scoping that drove alternative
development:

e Vegetation management, timber production, and fire and fuels management
e Wildlife habitat
e Access and recreation

e Recommended wilderness

2.4.1 Vegetation management, timber production, and fire and fuels
management

Some people stated that the proposed action places too much emphasis on mechanical treatment methods
and timber harvest to achieve desired vegetation conditions, and not enough emphasis on the use of
natural ecosystem processes, which they indicated would provide greater benefits to wildlife. They would
like to see fewer acres suitable for timber production. Others stated the proposed action places too little
emphasis on the use of mechanical methods and timber harvest to achieve desired conditions, and does
not provide an appropriate balance between the social, economic, and ecological aspects of the plan.
Some also noted that this low level of treatments will not meet the forest fuel reduction needs for the
purpose of reducing fire intensity in proximity to private lands. They would like to see more lands
allocated to higher intensity timber management, and/or an increase in the acres suitable for timber
production. Related to this issue is a desire by some to see an increase in the potential timber sale quantity
(PTSQ), to provide what they feel would be a better balance between the social, economic and ecological
aspects of the plan.

2.4.2 Wildlife Habitat

Some stated that the proposed action does not include adequate protections for wildlife habitat while
others stated that protections are adequate and that more management flexibility is needed to move
towards all desired conditions on the Forest, including those that support biodiversity. Some commended
the Forest for addressing connectivity in the proposed action desired conditions but wanted greater
consideration of habitat connectivity at multiple scales. Some want all wildlife plan components to be
mandatory with measurable standards, while others want broad desired conditions or guidelines that allow
for site-specific application at the project level.

2 Some issues are best resolved at finer scales (subsequent NEPA) where the site specific details of a
specific action and resources it affects can be meaningfully evaluated and weighed. Conversely, some
issues have already been considered through broader programmatic NEPA (e.g. the NRLMD). In these
cases, the issues focus on evaluating the effects unique to and commensurate with the decisions being
considered here.
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2.4.3 Access and recreation

Some people stated that the proposed action is too limiting to motorized opportunities and promotes non-
motorized opportunities and that we need more motorized opportunities. Other people stated that we need
additional closures on roads and trails to protect wildlife and increase the amount of non-motorized
recreation and need less motorized opportunities.

2.4.4 Recommended wilderness

Some people stated the proposed action includes areas as recommended wilderness that do not meet the
definition of the Wilderness Act and should not be in recommended wilderness management, while others
feel we did not include enough areas in the proposed action as recommended wilderness. Some people did
not want to see any additional recommended wilderness areas.

Some people stated that the proposed suitability call to allow existing mechanized transport and
motorized use in recommended wilderness would not allow the area to be designated for wilderness by
Congress or protect/maintain the social and ecological characteristics that formed the basis for
recommendation. Some people felt that by not allowing existing and motorized use in areas recommended
for wilderness the Forest is creating de facto wilderness and that social and ecological characteristics are
protected and maintained by allowing existing motorized use and mechanized transport to continue.

2.5 Important points about all action alternatives

All action alternatives (B, C, and D) are based on the philosophies of multiple-use and ecological, social
and economic sustainability. Alternatives B, C, and D provide basic protection of forest resources and
comply fully with environmental laws. All the alternatives are designed to:

e Meet law, regulation, and policy;

¢ Incorporate ecosystem management objectives and strategies and contribute towards ecological,
social, and economic sustainability;

e Meet the purpose and need for change and address one or more significant issues;

e Provide integrated direction as included in the forestwide desired conditions, objectives, standards,
and guidelines;

e Allow for retaining all existing permitted activities and facilities®; and

e Provide sustainable levels of products and services.

2.6 Description of Alternatives

Alternative A, the “no-action alternative,” reflects current management practices under the 1986 Forest
Plan, as amended and implemented, and provides the basis for comparing alternatives to current
management and levels of output. While all alternatives provide a wide range of ecosystem services,
multiple uses, goods, and services, some give slightly greater emphasis to selected resources based on the
theme of the alternative and response to revision topics.

3 All permits will be reviewed for compliance with the new Plan. Any permit found to be out of
compliance will be brought into compliance as soon as practicable using a variety of tools, including
modifications or amendments to the permit.
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Alternatives to the no-action alternative were based on the need for change, information described in the
Assessment (2014), implementation and monitoring of the current Forest Plan, collaborative meetings
(2013-2014), comments received during scoping, interagency meetings, and meetings with tribal partners.
Alternatives represent a range of possible management options from which to choose. Each alternative
emphasizes specific land and resource uses and de-emphasizes other uses in response to the revision
topics. This is done primarily by changing management area allocations on the Flathead National Forest,
resulting in trade-offs between the alternatives. In volume 1 of the DEIS some plan components for
recommended wilderness and grizzly bear do vary between alternatives to address the issues identified in
scoping, See the description of the alternatives for specific details.

2.6.1 Management areas

The draft forest plan would designate seven management area categories across the Forest. Allocation to a
specific management area does not mandate or direct the Forest Service to propose or implement any
action. The management areas provide additional direction that is specific to individual parcels of land
within the Flathead National Forest that represent a management emphasis for that parcel of land. The
management area direction includes desired conditions, standards and guidelines and suitability of certain
uses within that MA.

For the action alternatives, management area prescriptions have been grouped into categories which have
similar management characteristics. For example, MA1 is broken down into subcategories, which
represent designated wilderness (MA1la) and recommended wilderness (MA1b). Management areas range
from little human-caused alteration to the Forest (MA1 — wilderness) and focus on passive management
to more human-caused change (MA7 — focused recreation areas) and focus on active management. Each
alternative allocates different amounts of land to the MA. For a more complete description of categories
and management areas prescriptions, see the modified proposed action. Refer to appendix 1 in volume 2
of the DEIS, figures 1-01 through 1-04 for maps of the management areas by alternative. Alternative A
(the no-action, or current forest plan from 1986, as amended) was mapped with the proposed management
areas from the draft forest plan (refer to table 3 for a crosswalk).

Table 3. A crosswalk of the proposed management areas (MAs) to the current management areas—the 1986
forest plan MAs

Current
Description (1986 MAs)

The Forest manages three Congressionally designated
wilderness areas — the Bob Marshall, Great Bear and
Wilderness Mission Mountains— as part of the National Wilderness
Designated Preservation System. If, over the life of this plan, Congress
designates any additional wilderness areas on the Flathead,
those areas would be allocated to this MA.

Proposed

MAs Category

21,22

Areas are recommended as additions to the National
Recommended Wildernes.s .Preservation S_,ystem. The wilderness
1b Wilderness characteristics and potential for each area recommended to Not an MA'
be included in the National Wilderness Preservation System
is to remain intact until Congressional action is taken.

River segments and adjacent lands that have been
designated as part of the Wild and Scenic Rivers System
Designated Wild | under the authority granted by the Wild and Scenic Rivers
and Scenic Rivers | Act of 1968, as amended. If, over the life of this plan,
Congress designates any additional wild and scenic rivers on
the Flathead, those areas would be allocated to this MA

18
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Proposed Catedo Current
MAs gory Description (1986 MAs)

River segments and adjacent lands that have been identified

2b Eligible Wild and = as eligible for inclusion as part of the Wild and Scenic Rivers Not an MA2

Scenic Rivers System under the authority granted by the Wild and Scenic

Rivers Act of 1968, as amended.

3a Administrative Mapped Forest administrative sites. 10

Areas

Special areas are administratively designated areas and

3b Special Areas managed to protect and conserve the values for which they 3A

were identified. The Forest currently has one special area,
the Condon Creek Botanical Area.

Research Natural Established to provide for research, observation, and study
4a Areas (RNAs) and conservation of biological diversity. RNAs are 3A
designated jointly with the Forest Service Research Station.

Coram Experimental Forest was established in 1933, and
Experimental. and management is the responsibility of the Rocky Mountain
P ! Research Station. The Miller Creek Demonstration Forest
4b Demonstration o . L 14
Forests was set aside in 1989. lts man_agement is the responsibility
of the Forest. The 1986 plan did not designate the

demonstration forest as a management area.

These areas provide a variety of backcountry recreational

experience, ranging from non-motorized year round to

motorized summer and over-snow areas/routes. They also 1, 2, 2A, 2B,
include areas from the existing 1986 plan that have a high 2C, 3, 11,
level of other amenity values or site conditions that would 11A, 13A,
limit vegetation treatments and are unsuitable for timber 13D
production (i.e., high scenic value in elk winter range, non-

forest types).

5a, 5b, 5c,

54 Backcountry

Timber management is expected to be at a low level of
intensity due to other resource conditions, and lands are not
General Forest - | suitable for timber production. Most of this area has roads,
Low trails, structures, some signs of forest management
activities, and provide a variety of recreation opportunities,
both motorized and non-motorized.

6a 12

Timber management is expected to be at a moderate level of
intensity. Lands are suitable for timber production, with
General Forest - | timber harvest contributing to regulated timber harvest
Moderate estimates. This area has roads, trails, structures, signs of
forest management activities, and provides a variety of
recreation opportunities, both motorized and non-motorized.

57,8,9,
11C, 13, 15A,
15C, 15E, 16,
16A, 16B,
16C, 17

6b

Timber management is expected to be at a high level of
intensity. Lands are suitable for timber production, with
General Forest - | timber harvest contributing to regulated timber harvest
High estimates. This area has roads, trails, structures, signs of
forest management activities, and provides a variety of
recreation opportunities, both motorized and non-motorized.

6c 15, 15D

Focused Areas where certain types of recreational uses are featured

7 . . . .
Recreation Areas | and receive special attention.

4, 15B, 20

1. The 1986 plan identified five areas for recommended wilderness (see description of alternative A below and table 4), but they are
not designated as a management area.

2. See table 5.

2.6.2 Elements common to alternatives

All alternatives in this document adhere to multiple use and sustained yield of goods and services (36
CFR 219.1 (b)). Forestwide, geographic area, and management area direction identified in the draft forest
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plan would apply to all action alternatives, with the exception of changed direction by alternative for
grizzly bear, suitability of activities in recommended wilderness areas, timber objectives, and motorized
over snow vehicle suitability. The primary difference between alternatives is the difference in allocation
of acres by management area to meet the purpose and need for change and address one or more of the
revision topics. Refer to chapter 1 in the draft forest plan for a description of how differences by action
alternative are indicated (page 14).

The following would not change between alternatives:

e Management area and forestwide direction for desired conditions, standards, and guidelines remains
constant for all action alternatives with exceptions noted above.

e Existing developed recreation sites and recreation residence special use permits are allowed for in all
alternatives. Alternatives do not make decisions to remove or to create developed recreation sites.

e Management direction for utility and road rights-of-way, easements, and communication sites, and
location of, remains constant for all alternatives.

e National Wilderness System lands and plan components remain constant for all alternatives.

e Designated and eligible wild and scenic rivers remain constant for all action alternatives.

2.6.3 Alternative A — no action

This alternative reflects the 1986 forest plan, as amended to date, and accounts for current laws and
regulations. New information, inventories (e.g., tentatively suitable timber lands), and technologies (e.g.,
Spectrum model) were used to evaluate this alternative. Output levels were recalculated for this
alternative based on forest plan amendments and new sources of information. The no-action alternative
retains the 1986 management direction, as amended, including management area prescriptions. This
alternative serves as the baseline for comparison with the action alternatives.

Alternative A relationship to significant issues

Vegetation management, timber production, and fire and fuels management

The 1986 forest plan (as amended) incorporates an ecologically based approach in many of the goals,
standards and objectives related to vegetation conditions and associated wildlife habitat, both forest-wide
and for potential vegetation types. This includes the concept of managing for vegetation conditions that
would be expected to occur under natural succession and disturbance regimes, to reduce risk of
undesirable effects from disturbances and maintain a resilient forest. In contrast to the action alternatives,
this direction is mostly general descriptions, with no specific or quantitative desired conditions that would
allow progress towards their achievement to be determined. There are no quantified objectives for
treatment of acres to achieve plan objectives. Flexibility to use naturally ignited fire as a potential tool to
manage vegetation outside wilderness is limited. Fuel reduction objectives to protect values on private
lands is lacking.

In the 1986 plan, direction associated with timber production and outputs is largely focused on
maximizing growth and yield, with a high proportion of regeneration harvest expected. Based on
adjustments for plan amendments, new planning direction, and new data, lands suitable for timber
production are 526,984 acres (22 percent of the Forest). Based on modeling for forest plan revision, the
projected timber sale quantity (PTSQ) for the first decade is 28.2 MMBF/year and the projected wood
sale quantity (PWSQ) 6.6 MMCF/year.
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Wildlife and fish habitat

The ecological description and focus of many of the goals, standards and objectives related to vegetation
composition, structure and function, as described in the section above, are directly linked to providing or
protecting habitat for wildlife species associated with these forest communities, particularly old growth
associated species. This direction contributes to maintaining and improving habitat conditions for wildlife
over time. However, there are no desired conditions or direction for some vegetation communities that
contribute to biodiversity and are important to species needing those habitats (e.g. burned forest,
deciduous forest, and non-forest types). Little direction related to habitat connectivity is provided.

The 1986 plan (as amended) has forestwide objectives, standards and/or guidelines for species listed as
threatened, endangered, or sensitive; MIS (e.g. big game species; species associated with old growth
forests); species associated with dead and defective tree habitat; and the forest matrix. Some management
areas also have a focus and direction to manage and protect specific wildlife habitat values, such as MA
11 (high quality grizzly bear habitat), MA 9 (whitetail winter range) and MA 13 (mule deer and elk winter
range).

With this alternative, roads and trails open to public motorized vehicle use would need to be further
reduced. The Forest estimates that approximately 518 miles of roads would need to be reclaimed, either
on the transportation system as impassable or off the transportation system as decommissioned.
Approximately 57 miles of trails would no longer allow wheeled motorized vehicle use in order to fully
meet amendment 19 in each grizzly bear subunit, unless site-specifically amended. The estimated miles of
roads and trails are based upon a programmatic analysis. The actual number may be higher or lower
depending upon changing access condition on adjacent lands and the site specific factors that must be
considered when evaluating access and grizzly bear habitat. Amendment 19 does not apply to portions of
the Salish Geographic Area west of Highway 93, so motorized use would not need to be reduced there.

Access and recreation

Alternative A would continue to provide both motorized and non-motorized recreational opportunities as
well as opportunities for mechanized transport (e.g., mountain bikes) and motorized over-snow vehicle
use. As described under wildlife, additional roads and motorized trails would need to be evaluated for
restrictions. Existing developed recreation sites would be maintained and there would not be limits on
future development, other than those resulting from budget limitations or other forest plan direction. To
fully implement alternative A, we estimate that public motorized vehicle use would be suitable on about
1,376 miles of roads and public wheeled motorized use would be suitable on about 169 miles of trails.
Additionally, public motorized over-snow vehicle use would be suitable on about 1,964 miles of routes.
Motorized over-snow vehicle use would be suitable on 31 percent of NFS lands and mechanized transport
would be suitable on 52 percent of NFS lands.

Recommended wilderness

The 1986 Forest Plan recommended about 98,440 acres for wilderness designation. The five areas are:
Alcove (9,998 acres), Jewel Basin (32,972 acres), Limestone Cave (5,076 acres), Slippery Bill (5,585
acres) and the Swan Front (44,815 acres). Alcove, Limestone Cave, the Swan Front, and Limestone Cave
Recommended Wilderness areas are adjacent to the Bob Marshall and Great Bear designated Wilderness
areas. Alcove, Limestone Cave and the Swan Front have closure orders that prohibit mechanized transport
(mountain bicycle or game cart) and motorized use (wheeled and motorized over-snow vehicles). Slippery
Bill Recommended Wilderness Area is open to mechanized transport. The Jewel Basin Hiking Area
(15,283 acres) would continue to be within the Jewel Basin Recommended Wilderness Area (32,972
acres). The Jewel Basin Hiking Area would still retain prohibitions on stock and pack animals,
mechanized transport and motorized uses. Outside of the Jewel Basin Hiking Area, but within the Jewel
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Basin Recommended Area (17,689), there is an area which is identified as suitable for mechanized
transport on 26 miles trails, and wheeled motorized use on 2 miles of trail these uses would continue.

2.6.4 Alternative B — modified proposed action

This alternative is based on the detailed proposed action that was published with the notice of intent in
March 2015, with modifications in response to comments and refinements of the management area
mapping. It is the result of public engagement efforts since 2013 and responds to the identified purpose
and need. This alternative emphasizes moving towards desired future conditions and contributing to
ecological, social, and economic sustainability.

To develop alternative B, the following corrections and refinements were made to the mapped
management areas of the March 2015 proposed action:

e Correction of mapping errors: including changing areas of MA 1b that were not in wilderness
inventory areas; fixing errors in MA 2a mapping (designated Wild and Scenic Rivers); and correctly
matching MA 5c areas based upon the current over-snow vehicle use maps.

e Changing some areas due to closer evaluation of management and site limitations that would affect
feasibility of vegetation treatments or other activities associated with the management area.

¢ Changing some designations to be consistent in our management area mapping strategy, which
considers RMZs as inclusions within other management areas rather than a separate management
area. This mostly involved incorporating RMZ areas that were mapped as MA6a buffers along some
streams into the adjacent management area designation.

e Changing some designations based on consideration of public comment, such as including a small
area of MA 6a in upper Teepee/Ninko area into adjacent MA 1b; reducing the area mapped as MA 5c
(over-snow use) in the Nasokoin Peak area (mapped to the original boundary proposed by Whitefish
Range Partnership); adding a small expansion of the Fatty Creek Special Area.

e Adding eligible Wild & Scenic River (MA 2b-wild) in the Upper Swan River, from the confluence
with Lindbergh Lake up to Crystal Lake in the Mission Mountains Wilderness.

In developing alternative B, modifications were made to plan components in the proposed action direction
(refer to chapter 1 of the draft forest plan for description of key modifications) and also in the plan
appendices.

Alternative B relationship to significant issues

Vegetation management, timber production, and fire and fuels management

Desired conditions for vegetation are based on maintaining and promoting forest conditions that are
resilient in the face of potential future disturbances and climate change, and contribute to social and
economic sustainability. A variety of vegetation management techniques would be employed, including
timber harvest, planting, thinning, fuel treatments, natural unplanned ignitions, and prescribed burns). The
role of fire, both planned and unplanned ignitions, as a tool to achieve desired vegetation and wildlife
habitat conditions is articulated in the plan, and direction related to its use and management is provided.
Direction is also provided for fuels management to protect identified values, such as in wildland urban
interface areas. Biodiversity is addressed by providing desired conditions and management direction
associated with a diverse array of plant communities and species, including deciduous forests, burned
forests, grass/shrublands, whitebark pine and species of conservation concern. Fens and other unique
botanical/geological areas are given special emphasis by designation as management area 3b Special
Areas.
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Timber harvest is conducted to provide for societal goods and to move the vegetation towards desired
conditions. There are approximately 499,066 acres suitable for timber production as defined by the 2012
planning rule (or 21 percent of the Forest). The projected timber sale quantity for the first decade is 27.4
MMBF/year and the projected wood sale quantity is 6.3 MMCF/year.

Wildlife and fish habitat

Alternative B has forestwide desired conditions, objectives, standards and/or guidelines to support long-
term persistence of species listed as threatened, endangered, or species of conservation concern; and to
support key ecosystem characteristics for species of interest for hunting, trapping, observing and
subsistence. This alternative includes 1,072,040 acres in designated wilderness (MAla), 187,741 acres in
recommended wilderness (MA1b) and 315,529 acres in backcountry (MAS5a through d), to provide
habitat security and connectivity of large land areas for species that are sensitive to higher levels of
human disturbance (e.g. grizzly bear). These management areas also emphasize natural processes, with
relatively high levels of habitat created by natural disturbances, such as wildfire, insects or disease. The
close inter-relationship of vegetation conditions and wildlife habitat is emphasized, and forest plan
components related to vegetation conditions provide key ecosystem characteristics that support wildlife
habitat needs and diversity (e.g. species associated with old growth forests; species associated with dead
and defective tree habitat; and habitat connectivity). Management direction is proposed to address key
aquatic and riparian ecosystem characteristics and their integrity, to address resilience in light of a
changing climate and anticipated future environment. Along with fish habitat and water quality, wildlife
habitat is emphasized in riparian management zones (RMZ’s). Outside of RMZ’s, coniferous forests in
MAs 6b and 6¢c, some MA 7 areas, and the Miller Creek Demonstration Forest (MA 4b) are suitable for
timber production and provide opportunities for active management of vegetation to move towards
desired vegetation composition, structure, function, and distribution.

Alternative B would adopt the habitat-related management direction of the draft NCDE Grizzly Bear
Conservation Strategy including limits on new grazing allotments, vegetation management guidelines,
and mitigation for mineral development on some lands. It would maintain baseline conditions for
motorized road access across the Forest which have supported recovery of the grizzly bear, but would not
require additional closure of roads and trails open to public motorized vehicle use. This alternative would
carry forward the objectives, standards, and guidelines that were developed to conserve the Canada lynx,
with modification of VEG S6 to add an exception category aimed at protecting mature rust-resistant
whitebark pine trees, and modifying the areas identified as suitable for over-snow motorized recreational
vehicle use.

Access and recreation

Existing or slightly reduced levels of motorized road access could be expected to support social and
economic sustainability while addressing desired ecological conditions for soils, water, fish or wildlife.
Some additional motorized trail access could occur in grizzly bear management zone 1, outside of the
Salish demographic connectivity area. Alternative B would provide the opportunity for public motorized
vehicle use (suitable on designated roads and trails) on about 1,657 miles of the Forest. Motorized over-
snow vehicle use would be suitable on 31 percent of the Forest and mechanized transport (e.g., mountain
bikes) would be suitable on 52 percent of the Forest. Based upon public collaboration and comment, as
well as, site-specific ecological conditions, the areas suitable for motorized over-snow vehicle use would
be shifted from some parts of the forest to others, resulting in a net decrease of about 6580 acres. To
reduce the risk of grizzly bear-human conflicts on NFS lands in light of increasing human use of the
national forests in the future, there could be limits on the number and capacity of new developed
recreation sites in the primary conservation area for grizzly bears. Outside of the primary conservation
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area, the number of developed recreation sites could be increased or their capacity could be expanded to
meet increased use.

Recommended wilderness

This alternative has 9 areas totaling 187,741 acres for recommended wilderness. This alternative includes
a plan component that existing mechanized transport and motorized use would be suitable in
recommended wilderness area if the ecological and social characteristics that provide the basis for
wilderness recommendation are protected and maintained. This plan component was developed to
respond to public concerns that agency-recommended wilderness should not be managed in the same way
as Congressionally-designated wilderness.

In the North Fork Geographic Area there is one area recommended for wilderness - Tuchuck-Whale
(80,708 acres).

e In the Swan Valley Geographic Area there are two areas recommended for wilderness to be added to
the Mission Mountains Wilderness; Elk Creek (2,032 acres), and Fatty Creek (973 acres). There is
one area recommended for wilderness to be added on to the Bob Marshall Wilderness; Swan Front
(45,330 acres).

e In the Middle Fork Geographic Area there are two areas recommended for wilderness; Java-Bear
Creek (1,824 acres), and Slippery Bill (7,225 acres).

e In the Hungry Hose Geographic Area there is one area recommended for wilderness; Jewel Basin
(21,996 acres).

¢ In the South Fork Geographic Area there are two areas recommended for wilderness to be added to
the Bob Marshall Wilderness; Limestone-Dean (15,026 acres), and Alcove (12,627 acres).

Existing mechanized transport or motorized over-snow vehicle use would be suitable and could be
allowed to continue in Fatty Creek Recommended Wilderness Area (motorized over-snow vehicle use)
and Tuchuck-Whale Recommended Wilderness Area and Slippery Bill (mechanized transport).

2.6.5 Alternative C

Alternative C has more acres of recommended wilderness than the other alternatives. Primitive or semi-
primitive non-motorized recreational opportunities would be increased by identifying motorized and
mechanized transport as not suitable in proposed wilderness areas. This alternative also adds several
forest plan components (the same as under those alternative 3 in volume 3 for the amendment forests) that
provide additional protections for grizzly bear habitat.

The primary differences of alternative C compared to other alternatives include the following:

e Areas that are within both the wilderness inventory area and inventoried roadless areas are designated
MA 1b (recommended wilderness). Additional areas within wilderness inventory area are also
designated MA 1b, as guided by public comment and to improve manageability (i.e., reduce “cherry
stems” within recommended wilderness). This change concurrently results in a large reduction in
areas suitable for public motorized vehicle use on a year-round basis.

e Krause Basin MA 7 is changed to MA 6a, and summer motorized use is suitable only on the existing
open road.

e Draft forest plan component changes:

¢ Management direction for MA 1b (recommended wilderness) is changed so that motorized use and
mechanized transport (i.e. mountain bikes, chainsaws) would not be suitable.
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¢ Many of the grizzly bear plan components for vegetation, grazing, and minerals that apply to the
grizzly bear primary conservation area for alternatives B and D would also be applied to the Salish
demographic connectivity area and/or zone 1 for alternative C. Any new oil and gas leases in the
primary conservation area and zone 1 (including the demographic connectivity areas) would have to
include a no surface occupancy stipulation.

¢ In three of the areas currently suitable for late-season over-snow motorized use (after March 31), late
season use would not be suitable. There would be no increase above the baseline acreage of areas and
miles of routes that are open to over-snow vehicle use in the den emergence time period.

¢ Some additional motorized trail access could occur in grizzly bear management zone 1, but only
outside of the Salish Demographic Connectivity Area.

¢ Roads located within grizzly bear secure core could not be opened for temporary use by the public.

e New or re-authorized permits for ski areas would have to include mitigation measures to reduce the
risk of grizzly bear-human conflicts.

Alternative C relationship to significant issues

Vegetation management, timber production, and fire and fuels management

Similarly to alternative B, direction related to vegetation focuses on maintaining and developing resilient
forest conditions. In this alternative, greater reliance is placed on natural disturbances such as fire
(unplanned and planned ignitions) and less on mechanical management techniques (e.g., timber harvest,
mechanical fuel treatments, thinning, planting) as tools to achieve desired vegetation conditions. Timber
harvest is conducted to move the vegetation towards desired conditions while providing societal goods.
This alternative has the lowest amount of acres (317, 301 acres, or 13 percent of the Forest) suitable for
timber production. The projected timber sale quantity for the first decade is 18 MMBF/year and the
projected wood sale quantity is 4.5 MMCF/year.

Wildlife and fish habitat

Alternative C has forestwide desired conditions, objectives, standards and/or guidelines to support long-
term persistence of species listed as threatened, endangered, or species of conservation concern; and to
support key ecosystem characteristics for species of interest for hunting, trapping, observing and
subsistence. Management direction is proposed to address key aquatic and riparian ecosystem
characteristics and their integrity, to address resilience in light of a changing climate and anticipated
future environment. Because the Forest needs to continue to support a recovered NCDE grizzly bear
population, roads open to public motorized vehicle use could not exceed baseline levels. However, due to
the indirect effect of increased wilderness acres and associated management direction, baseline levels of
motorized road and trail access could actually decrease. Relatively, this alternative would provide the
highest habitat security and connectivity for species that may be sensitive to higher levels of human
disturbance. In response to public comment on wildlife habitat values (e.g., grizzly bear habitat, key big
game winter habitat, high-value lynx habitat, habitat corridor/connectivity areas), general forest
management areas (MA 6a, b, ¢) were reviewed and some areas are changed to management areas where
less intensive vegetation management could be expected (such as MA 6b changed to MA 6a).

Access and recreation

Alternative C would provide the opportunity for public motorized vehicle use (suitable on designated
roads and trails) on approximately 1,657 miles on NFS lands on the Flathead National Forest. Motorized
over-snow vehicle use would be suitable on 25 percent and mechanized transport (e.g., mountain bikes)
on 34 percent of the Flathead National Forest. Dispersed recreation opportunities would continue to be

Flathead National Forest 27 Volume 1: DEIS for the Revised Forest Plan



Chapter 2. Alternatives

available. As a result of increased recommended wilderness and associated management direction, areas
suitable for motorized over-snow vehicle use would be decreased by about 107,515 acres (open from Dec.
1- March 31), compared to the no action alternative. To reduce the risk of grizzly bear-human conflicts on
NFS lands in light of increasing human use of the national forests in the future, there could be limits on
the number and capacity of new developed recreation sites in the primary conservation area for grizzly
bears. Outside of the primary conservation area, the number of developed recreation sites could be
increased or their capacity could be expanded to meet increased use.

Recommended wilderness

This alternative has 17 areas totaling about 506,919 acres for recommended wilderness. This alternative
includes a plan component that mechanized transport and motorized travel and uses would not be suitable
uses in recommended wilderness area in this alternative. This plan component responds to the public
concern that if existing mechanized transport and motorized travel and uses would be allowed to continue,
the social and ecological characteristics that provide the basis for suitability for inclusion into the
National Wilderness preservation System would not be protected or maintained, thereby reducing the
wilderness potential of an area to be designated.

e In the North Fork Geographic Area there are three areas recommended for wilderness: Tuchuck-
Whale (90,638 acres), Coal (45,257 acres), and Canyon (7,939 acres).

¢ In the Salish Mountain Geographic Area there is one area recommended for wilderness: LeBeau
(5,950 acres).

¢ In the Swan Valley Geographic Area there are four areas recommended for wilderness to be added to
the existing Mission Mountains Wilderness: Cold-Jim (317 acres), Elk Creek (2,964 acres), Fatty-
Woodard Creek (2,133 acres) and Piper Creek (642 acres). There is one area recommended for
wilderness to be added on to the Bob Marshall Wilderness: Swan Front (48,151 acres) and a portion
of the Alcove-Bunker Recommended Wilderness Area. There is a portion of the Jewel Basin-Swan
Crest Recommended Wilderness Area in this geographic area.

¢ In the Middle Fork Geographic Area there are 4 areas recommended for wilderness: Essex (13,788
acres), Java-Bear Creek (3,725 acres), Sky West (5,193 acres), Slippery Bill-Puzzle (20,703 acres).

e In the Hungry Hose Geographic Area there are two areas recommended for wilderness: Hungry Horse
East (33,503 acres), Jewel Basin-Swan Crest (135,759 acres) and a portion of the Alcove-Bunker
Recommended Wilderness Area.

e In the South Fork Geographic Area there are two areas recommended for wilderness to be added to
the Bob Marshall Wilderness: Limestone-Dean (26,294 acres), and Alcove-Bunker (63,962 acres).
There is a portion of Hungry Horse East Recommended Wilderness Area in this geographic area.

2.6.6 Alternative D

This alternative emphasizes active vegetation management, including timber harvest, to achieve desired
conditions. There is an expected higher level of management intensity with more acres of MA 6c, though
total acres suitable for timber production is similar to the modified proposed action. . There is more
emphasis on semi-primitive motorized and roaded recreation opportunities. No recommended wilderness
is included in alternative D. Additional MA 7 areas are designated (focused recreation areas), including an
area featuring off-highway single-track motorized recreational opportunities and additional areas of non-
motorized emphasis.
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The primary differences of alternative D to other alternatives include the following:

e Most of the areas designated MA 1b (recommended wilderness) are changed to a backcountry MA 5
designations.

e Motorized over-snow vehicle routes and area suitability is mostly as described in the existing Forest
Plan (Amendment 24), except within the North Fork GA and in Skyland/Challenge Creek area. In the
North Fork, the Whitefish Range Partnership recommendations to increase the areas suitable to over-
snow motorized use were followed, except in the Nasokoin Peak and Whale Lakes areas. Over-snow
suitability was expanded in these areas to reflect public comment. In the Skyland/Challenge area,
some of the MA 6a areas that are outside wolverine maternal denning habitat would become suitable
for over-snow use and an open area at the end of the Puzzle Creek Road in the Skyland drainage
would become unsuitable. New areas would be suitable for motorized over-snow vehicle use only
from Dec 1 to March 31.

e Inresponse to public comment on economic and social sustainability, general forest management
areas (MA 6a, b, ¢) were reviewed and some areas are changed to management areas where more
intensive vegetation management could be expected (such as MA 6b changed to MA 6c¢). Factors
considered included management feasibility, access, site conditions, values at risk for wildland fire
(i.e. adjacent private lands) and wildlife habitat standards. Most of these changes occurred in the
wildland urban interface.

e Additional and expanded focused recreation areas (MA7): Six additional MA7 areas would be
designated, including an area featuring motorized single track opportunities in the Salish GA and
additional areas to the east and west of Big Mountain. These areas near Big Mountain follow the
Whitefish Range Partnership suggestions and concept of a front-country recreation area. Summer
motorized suitability would not change in this area, but would be more focused on summer non-
motorized use.

e An additional area of MA 5b is added at the head of Conner Creek (Hungry Horse Geographic Area),
identifying it as suitable for summer motorized vehicle use.

e A portion of the backcountry MA 5a area along Whitefish Divide adjacent to Stillwater State Forest is
changed to MA 6a, to address comments desiring greater flexibility in accessing and managing this
area (by both DNRC and USFS).

Alternative D relationship to significant issues

Vegetation management, timber production, and fire and fuels management

Similarly to alternative B, direction related to vegetation focuses on maintaining and developing resilient
forest conditions. Higher emphasis on use of active vegetation management would occur, such as timber
harvest, thinning, planting, mechanical fuel reduction and prescribed fire. Natural disturbance processes
would remain a primary source of vegetation change and movement towards desired conditions forest
wide. This alternative allows for the highest amount of timber production from suitable timberlands.
There are 500,445 acres (21 percent of the Forest) suited for timber production. The PTSQ for the first
decade is 29.2 MMBF/year and the PWSQ is 6.8 MMCF/year.

Wildlife and fish habitat

Alternative D has forestwide desired conditions, objectives, standards and/or guidelines to support long-
term persistence of species listed as threatened, endangered, or species of conservation concern; and to
support key ecosystem characteristics for species of interest for hunting, trapping, observing and
subsistence. The close inter-relationship of vegetation conditions and wildlife habitat is emphasized, and
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forest plan components related to vegetation conditions provide key ecosystem characteristics to support
wildlife habitat needs and diversity (e.g. big game species; species associated with old growth forests;
species associated with dead and defective tree habitat; and habitat connectivity), but using more active
management than alternative C. Management direction is proposed to address key aquatic and riparian
ecosystem characteristics and their integrity, to address resilience in light of a changing climate and
anticipated future environment. Along with fish habitat and water quality, wildlife habitat is emphasized
in riparian management zones (RMZ’s). Outside of RMZ’s, coniferous forests in MAs 6b and 6¢, some
MA 7 areas, and the Miller Creek Demonstration Forest (MA 4b) are suitable for timber production and
provide opportunities for active management of vegetation to manage for desired vegetation composition,
structure, function, and distribution. Since MA 6b areas in the wildland-urban interface are changed to
MA 6c this alternative has the most opportunity for active management of vegetation to restore historic
composition, structure, function, and distribution in the valley bottoms/areas of intermingled ownership in
the warm, dry and warm, moist biophysical settings. This alternative would place less emphasis on
retention of cover in big game winter range areas in the Salish and Swan Valley GAs than alternatives A,
B, or C.

Like B, alternative D would adopt the habitat-related management direction of the draft NCDE Grizzly
Bear Conservation Strategy including limits on new grazing allotments, vegetation management
guidelines, and mitigation for mineral development on some lands. It would maintain baseline conditions
for motorized road access across the Forest which have supported recovery of the grizzly bear, but would
not require additional closure of roads and trails open to public motorized vehicle use. Some additional
motorized trail access could be suitable in zone 1, including the Salish Demographic Connectivity Areas.
This alternative would retain the existing objectives, standards, and guidelines for lynx, with forest-
specific modifications as described for alternative B.

Access and recreation

Motorized over-snow vehicle use would be suitable on roads and trails on about 1,964 miles, motorized
over-snow vehicle use would be suitable on 770,969 acres (32%) and mechanized transport (e.g.,
mountain bikes) on 52 percent of the Forest. Dispersed recreation opportunities would continue to be
available. Based upon public collaboration and comment, the areas suitable for motorized over-snow
vehicle use would be added in some parts of the forest but would not be offset by making other areas
unsuitable, resulting in a net increase of about 17,940 acres (open from Dec. 1- March 31) compared to
the no action alternative. To reduce the risk of grizzly bear-human conflicts on NFS lands in light of
increasing human use of the national forests in the future, there could be limits on the number and
capacity of new developed recreation sites in the primary conservation area for grizzly bears. Outside of
the primary conservation area, the number of developed recreation sites could be increased or their
capacity could be expanded to meet increased use.

Recommended wilderness
No areas are included in this alternative to be managed as recommended wilderness.

2.6.7 Alternatives considered but eliminated from detailed study

Federal agencies are required by National Environmental Policy Act to rigorously explore and objectively
evaluate all reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that
were not developed in detail (40 CFR 1502.14). Public comments received in response to the proposed
action provided suggestions for alternatives, a number of which were considered. The rationale for
eliminating a potential alternative from detailed consideration is summarized below.
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The 2006 proposed forest plan

The 2006 proposed forest plan was considered as a basis for developing the proposed action as well in the
development of alternatives B, C, and D. The 2006 proposed forest plan is sufficiently reflected amongst
the alternatives (e.g. suitable timber base in alternative C is similar to 2006 proposed forest plan suitable
timber base acres) and therefore an alternative that is specifically the 2006 proposed plan was not
developed and will not be carried forward as an independent alternative.

Wilderness and inventoried roadless area related alternatives

Some commenters wanted to see inventoried roadless arecas be managed as recommended wilderness.
This alternative is largely being reflected in alternative C which includes inventoried roadless areas within
the wilderness inventory area. In alternative C, those areas outside the wilderness inventory area generally
went to backcountry management area or general forest area low intensity. Total acres of inventoried
roadless areas on the Flathead National Forest is 478,757 acres; alternative C recommended 506,919 acres
wilderness which is 27,946 acres above the total of inventoried roadless areas on the forest but that
acreage does not include all inventoried roadless areas such as the Swan River Island inventoried roadless
areas which was not included in the wilderness inventory criteria.

Some commenters wanted all lands within the wilderness inventory area as recommended wilderness but
as this was a broad inventory, not all acres within this inventory had wilderness characteristics.

No winter motorized recreation alternative

Some commenters proposed allowing no motorized over-snow vehicle use, in order to eliminate any
potential impacts on grizzly bears, Canada lynx, wolverines and other wildlife, while others stated that
science showing over-snow use is detrimental to wildlife is not defensible. As stated in the draft GBCS
(USFWS 2013) and 5-year review on the status of the grizzly bear (USFWS 2011) there is no known or
discernible impact from current levels of winter motorized recreation evidence on the population of
grizzly bears in the NCDE. The NCDE population has recovered with existing motorized over-snow
vehicle use. For lynx, The USFWS stated that after evaluating Bunnell et al. (2006, entire) and Kolbe et
al. (2007, entire), they determined that the best information available did not indicate that compacted
snow routes increase competition from other species to levels that adversely impact lynx populations
(USFWS 2014). Dr. John Squires also stated on a public field trip during the Flathead National Forest
plan revision process that he agreed with the findings of other researchers regarding snow compaction.
Similarly, direct effects of current levels of motorized over-snow vehicle use on forest roads do not appear
to adversely affect lynx (Squires 2010). Heinemeyer and Squires are investigating winter recreation use in
wolverine habitat in Idaho and state that wolverines appear to tolerate winter recreation in their home
ranges, including denning females. Based on their preliminary findings, potential wolverine habitats that
have even high levels of winter recreation may support resident wolverines despite the potential human
disturbance. However, the authors are still investigating variability of wolverine response to human
disturbance and don’t expect to have results until the fall of 2016 (Heinemeyer and Squires, 2014). In
summary, the science does not support the need for this kind of alternative.

Some commenters wanted to reduce motorized over-snow vehicle use opportunities on the forest to make
it more equitable for non-motorized winter users and allow for solitude. Alternative C largely reflects this
with less acres suitable for motorized over-snow vehicle use.

Grizzly bear alternatives

Some commenters suggested plan components to provide a lower or higher level of protection of grizzly
bear habitat or to better assure movement of bears between recovery areas. For various reasons explained
in volume 3, some of the items suggested by the public were not included in alternatives because they are
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outside the scope of the action, do not meet the purpose and need, are conjectural and not supported by
scientific or factual evidence, or would be infeasible to implement.

Canada lynx alternatives

Some commenters suggested that the Flathead National Forest retain existing objectives, standards and
guidelines from the Northern Rockies Lynx Management Direction (USDA 2007), or include plan
components to provide a higher or lower level of protection for Canada lynx or its critical habitat.
Alternative A, the no-action alternative, carries forward the existing management direction, with two
modifications proposed under the action alternatives B, C, and D. The following items suggested by the
public were not included in alternatives considered for detailed analysis because they are outside the
scope of the action, do not meet the purpose and need, are conjectural and not supported by scientific or
factual evidence, or would be infeasible to implement.

Apply information in Kosterman’s 2014 thesis to Canada lynx management direction in the
Forest Plan Revision

Some commenters suggested that the draftforest plan incorporate information from Kosterman’s 2014
thesis into its management direction for Canada lynx. The thesis, “Correlates of Canada lynx reproductive
success in northwestern Montana”, evaluates the effects of habitat and maternal covariates on
reproductive success of female lynx within a portion of the species’ southern range in northwestern
Montana.

While the 2014 thesis provides valuable new information with potential to inform changes in Forest
Service management of lynx and lynx habitat, the relationships between vegetation composition and lynx
reproductive success described in the thesis are not well enough understood to determine if, or what,
specific changes in management direction are warranted. By design, the 2014 thesis classified vegetation
in a way that was deliberatively imprecise in order to allow the researcher to correlate lynx demography
to habitat in a simple and rough sense. For this purpose, the classification was a success. However, the
parameters and metrics that Kosterman used do not directly cross-walk to Forest Service vegetation
inventory data or the management direction established by the Northern Rockies Lynx Management
Direction. Two examples are summarized below.

VEG S1. The 30% threshold value for a lynx analysis unit in early stand initiation structural stage under
standard VEG S1 is not directly comparable to the 10-15% optimum level of young regenerating forest
identified in the 2014 thesis. Kosterman grouped vegetation into five categories, one of which was young
regenerating forest. The VEG S1 standard threshold of 30% could include vegetation in at least three of
the five vegetation categories described by Kosterman, including: 1) open — trees not present; 2) thin
forest; and, 3) young regenerating forest. Thus, the optimum 10-15% amount of young regenerating forest
identified by Kosterman appears to be a subset of the early stand initiation structural stage used to
calculate the 30% threshold under VEG S1.

VEG S6. The greater than 50% mature forest optimum vegetation class described by Kosterman is
broadly defined as large trees with continuous canopy and no evidence of recent disturbance. This class
could include a wide range of stand conditions, including mature stands of single-storied trees with little
to no understory (stem exclusion structural stage), and mature stands of multi-storied trees with dense
understories. The latter category provides the snowshoe hare habitat addressed by Standard VEG S6. The
mature vegetation class in the thesis does not distinguish between single versus multi-storied mature
forest structures and does not address understory horizontal cover metrics within lynx home ranges
included in the study. Thus, the optimum 50% amount of mature forest identified in the 2014 thesis
appears to include a wider range of mature forest structural types than those addressed under VEG Sé.
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Until the actual structural makeup of those mature forest stands within the lynx home ranges are better
understood, it will not be possible to identify whether or how the forest plan direction should be changed.

Ms. Kosterman and Rocky Mountain Research Station scientists are working to publish the results of her
study in a peer reviewed scientific journal. Some of the analysis or findings in the original thesis may
change through that process.

For these reasons, the information in the thesis cannot be used to develop an alternative at this time.
Forest Service staff will continue to work in partnership with USFWS, the Rocky Mountain Research
Station and Ms. Kosterman to determine the appropriate application of her information to the
management of Canada lynx habitat (planning record exhibit V-40).

Do not allow any management in Canada Lynx Critical Habitat

Some commenters suggested that management in lynx critical habitat is illegal and should not be allowed.
However, the Endangered Species Act does not automatically restrict all uses of critical habitat, but only
imposes restrictions under section 7(a)(2) on Federal agency actions that may result in destruction or
adverse modification of critical habitat. The USFWS stated that the scale of any activity should be
examined to determine whether direct or indirect alteration of habitat would occur to the extent that the
value of critical habitat for the survival and recovery of lynx would be appreciably diminished. In their
designation of critical habitat for Critical Habitat Unit 3 (Northern Rocky Mountains), the Service stated,
“Timber harvest and management are dominant land uses (68 FR 40075); therefore, special management
may be required depending on the silvicultural practices implemented. Timber management practices that
provide for a dense understory are beneficial for lynx and snowshoe hares” (USFWS 2009, 2014).
Therefore, all alternatives provide protections for lynx critical habitat and allow for vegetation treatments
where consistent with those protections. Lands suitable for these vegetation treatments vary by
alternative.

Reduce the level of protection for the Canada lynx

In response to the proposed action, some commenters suggested that the level of protection of Canada
lynx habitat should be further reduced in order to allow more development and use of natural resources.
The best available scientific information was used to inform the planning process, including plan
components to support key ecosystem characteristics for a recovered Canada lynx population and
contribute to its long-term persistence. Relaxing or eliminating those forest plan components would not
meet the purpose and need for the action.

Change the area of mapped Canada lynx habitat

Some commenters suggested that the Forest lynx habitat map is faulty and includes too little or too much
area and should be revised. Some assert that all critical habitat should be mapped as lynx habitat. Others
assert that lynx habitat should be mapped at the project level. Critical habitat was mapped at a broad
scale. Within the geographical area occupied by the lynx at the time of listing, the USFWS identified the
physical and biological features that are essential to the conservation of the species and that may require
special management considerations or protections. The Forest used the best available scientific
information, considering updated critical habitat mapped by the USFWS (2014) and published maps for
northwest Montana covering the Forest (Squires 2013). The estimate of the amount of lynx habitat on the
Forest was developed using the procedures recommended in the Lynx Conservation Assessment and
Strategy, and was reviewed by USFWS and Regional Office staff. Vegetation conditions in lynx habitat in
the northern Rockies is ever-changing, but habitat maps are based upon biophysical characteristics such
as habitat types capable of growing boreal forests and elevations associated with deep, fluffy snow. The
current estimate, as well as data sources and methods used for the recent update, are summarized in
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chapter 3 and described in further detail in planning record exhibit V-24. Forestwide estimates are
routinely field-verified and mapping is refined as part of project planning. Presence or absence of the
critical habitat primary constituent element 1a-d are verified at the project level.

Wildlife habitat connectivity

Some commenters suggested that the plan revision should include a connectivity management area. The
planning team considered this option but determined that connectivity is better addressed without having
a specific management area. On forests such as the Flathead, connectivity of forest cover is not static. It is
constantly changing due to a variety of factors such as stand-replacing wildfire, forest succession, insect
and disease. All action alternatives include forest-wide and geographic area desired conditions for
connectivity. All alternatives include desired conditions, standards and guidelines for RHCAs that would
address connectivity. All alternatives include a guideline for highway crossings. Connectivity with respect
to forest roads is addressed by desired conditions, standards and guidelines for grizzly bears and this will
meet the needs of many other wildlife species. In addition, alternatives B, C, and D have different levels
of emphasis on recommended wilderness, recreation, and timber production. These strategies provide for
connectivity.

Citizen ReVision

The Citizen Revision proposal was considered and the issues identified in this comment are (1) largely
included in the design of alternative C or (2) the no action alternative or (3) addressed in detail in the
effects analysis in the DEIS so a specific alternative was not developed in detail.

Old growth

Some commenters suggested an alternative that maps and designates all existing and future old growth, as
well as additional plan components for managing in existing and potential old growth. The planning team
considered this option but determined that an alternative that maps old growth forest is not feasible, and
that old growth is best addressed by forestwide plan components. Old growth forest can be determined
only at the site specific level, and it is constantly changing due to natural disturbances and ecological
processes (such as succession). All of the alternatives have plan components that provide for protection
and enhancement of old growth forest.Draft forest plan desired conditions promote an increasing trend in
the amount and patch size of old growth, as well as for very large tree size classes. Standards and
guidelines protect existing old growth, support the development of future old growth, and provide for
components of forest structure associated with old growth (such as very large snags and down wood). See
the vegetation section of chapter 3 for further greater details.

Airstrips

Suitability determinations for airstrips are included in the alternative D. An alternative for additional
airstrips was not developed in detail as the site specificity of this comment is outside the scope of plan
revision and requires site-specific analysis at the project level.

Varying additional standards and guidelines

Commenters requested additional guidelines or standards proposed in the plan, or to increase or decrease
the use of standards to minimize or increase flexibility and resource protection during plan
implementation. The IDT carefully considered the suggested changes to standards and guidelines and
have modified the draft forest plan where appropriate. See summary of changes to modified draft forest
plan under alternative B and in the draft forest plan. Increased or decreased flexibility and resource
protection is largely reflected by the 4 alternatives being analyzed in detail. The four alternatives reflect
varying levels of standards and guidelines and specifically, compared to alternative B, alternative C varies
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standards and guidelines for grizzly bear and recommended wilderness which were the predominant
issues that were brought up in the scoping of the proposed action.

Additional eligible rivers

Other alternatives for eligible wild and scenic rivers included Montanans for Healthy Rivers 2014 report
to the Northern Region that determined that 46 rivers on the Flathead National Forest should be eligible
for inclusion into the National Wild and Scenic River System. Out of those 46 rivers they determined to
be eligible, 10 rivers were already deemed eligible by the Flathead National Forest in 2004 process. The
Flathead National Forest we went through an additional eligible wild and scenic rivers process on those
36 rivers and 10 additional rivers were determined by the forest to have outstandingly remarkable values
and were determined to be eligible in the Proposed Action. In addition, scoping comments indicated other
additional rivers as eligible and the revision team revisited the upper Swan River as an eligible river
bringing the total number of eligible rivers to 21. Scoping comments to the proposed action wanted all
rivers that were ranked a 3 as eligible rivers. Our eligible river process determined rivers that were ranked
a 4 for outstandingly remarkable values were deemed eligible, not those rated a 3; therefore this
alternative was not included in the analysis.

In addition, scoping comments requested that all rivers that support bull trout and westslope cutthroat
trout populations should be eligible wild and scenic rivers. To evaluate the fish outstandingly remarkable
value, the merits of fish population and habitat or a combination of these conditions were reviewed. The
presence of bull trout, a federally listed threatened species, as well westslope cutthroat trout, a species of
conservation concern are two measures we looked at for population. In addition habitat measures such as
the watershed condition framework, connectivity and crucial habitat and habitat conditions were also
considered. Three rivers were ranked a 4 for fish; when the region of comparison was considered the rest
did not meet the criteria for a 4 and were not included as an eligible wild and scenic rivers.

Aquatic Habitat

Some commenters suggested that the Flathead National Forest retain Inland Native Fish Strategy
(INFISH) in its entirety and expand riparian habitat conservation area widths, hereinafter “riparian
management zones” or RMZs, to 300 ft. for all perennial streams to protect native fish while some
commenters requested smaller riparian management zone widths. There is some debate amongst the
scientific community as to the size of riparian management zone widths that is necessary to accomplish
resource objectives, but the Flathead National Forest did not evaluate in detail any proposals to reduce
RMZ widths. Monitoring on the forest has shown that INFISH has been effective in improving aquatic
habitat conditions with riparian management zone widths of 300 ft. for fish bearing streams, 150 ft. for
perennial streams, 100 ft. for intermittent streams in bull trout watersheds and 50 ft. for all other
intermittent streams (see section 1.4.3). INFISH is fully maintained without modification in alternative A,
the no action alternative. Direction in the draft revised plan increases RMZ widths compared to INFISH
along mapped wetlands, ponds, and lakes to 300 feet (regardless of size) and all intermittent streams will
have a 100 foot RMZ width, rather than 50 feet as allowed in some locations under INFISH. This change
will enable us to ensure consistency with the Montana SMZ law on intermittent streams with slopes that
are greater than 35% which, under the SMZ law, require a 100 foot wide SMZ, and to provide for the
multiple ecological functions contributed by riparian areas. These functions include providing wildlife
habitat and connectivity of habitat, as well as providing for stream habitat conditions such as pools and
large wood. Reducing widths of riparian management zones has the potential to reduce the ability to
protect and restore riparian and aquatic resources and provide wildlife habitat connectivity, therefore
reducing RMZ widths was not evaluated in detail.
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Plan desired future conditions and objectives should be unconstrained by budget

Several commenters requested that the plan components not be constrained by budget considerations. The
FSH directives 1909.12 chapter 21.12 specifically states the Responsible Official shall base the plan
components on likely budgets and other assumptions that are realistic as required by 36 CFR 219.1(g).
The DEIS includes discussions of effects when comparing progress to meeting to desired conditions.
Appendix 2 of the DEIS (timber analysis) displays vegetation treatments and timber outputs that are
achieved under constrained and unconstrained budgets, to move towards desired vegetation conditions
while complying with identified management objectives and limitations (constraints). Therefore an
alternative was not developed and will not be analyzed in detail.

2.7 Comparison of Alternatives

The following tables compare alternatives by a summary of management area allocations and effects by
selected indicators for the issues used for alternative development. Refer to Table 3 for a crosswalk of the
management areas in the existing plan (Alternative A) to those in the revised plan. Chapter 3 presents a
detailed description of the effects of the alternatives.

Table 4 compares alternatives by management area allocation and indicates only one management area
designation for each acre based upon an established hierarchy. Lands with dual (overlapping) or multiple
management area designations are managed in accordance with Management Area assignment but must
comply with the most restrictive plan direction.

In instances where management area allocations over-lap, e.g. an area that is MA1b recommended
wilderness may also be 4a, a research natural area, then the acres were calculated based upon the
following hierarchy:

Designated Wilderness (MA 1a)

Designated Wild and Scenic Rivers (MA 2a)
Recommended Wilderness (MA 1b)

Research Natural Areas (MA 4a)

Eligible Wild and Scenic Rivers (MA 2b)
Experimental and Demonstration Forests (MA 4b)
Special Areas (MA 3)

NNk WD =

Table 4. Comparison of alternatives by management area acres® and percent allocation (single designation
based upon established hierarchy)

Alt A acres® Alt B acres Alt C acres Alt D acres
Management Area (percent) (percent) (percent) (percent)

1a Designated Wilderness 1,072,040 1,072,040 1,072,040 1,072,040

(45%) (45%) (45%) (45%)
1b Recommended wilderness 98,388 (4%) 187,741 (8%) | 506,919 (21%) 0
2a Designated wild and scenic rivers 17,605 (1%) 17,605 (1%) 17,605 (1%) 17,605 (1%)
2b Eligible wild and scenic rivers 0° 19,259 (1%) 15,701 (1%) 31,615 (1%)
3a Administrative areas 1,919 (<1%) 435 (<1%) 435 (<1%) 435 (<1%)
3b Special areas 226 1,579 (<1%) 1,579 (<1%) 14,787 (1%)
4a Research natural areas 9870 (<1%) 7,820 (<1%) 2,423 (<1%) 8,544 (<1%)
4b Experimental and demonstration

foreets 6,602 (<1%)! 11,544 (<1%) 11,544 (<1%) 11,544 (<1%)
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5a Backcountry non-motorized year-
round

5b Backcountry motorized year-round,
wheeled vehicle use only on
designated routes/areas

5¢ Backcountry: motorized over-snow
vehicle use

5d Backcountry: wheeled motorized
vehicle use only on designated
routes/areas

5a-d Backcountry Total

6a General forest low

6b General forest medium
6¢ General forest high

6a-c General forest Total

7 Focused recreation areas
Total Forest Acres

401,018
(17%)°

74,381 (3%
208,304 (9%
496,898 (21%
779,583 (33%
5,557 (<1%)f
2,392,807

)
)
)
)

156,104 (7%)
50,374 (2%)
99,196 (4%)
9,855 (<1%)

315,529 (13%)

119,944 (5%)
437,617 (18%)
169,080 (7%)
726,641 (30%)
32,615 (1%)
2,392,807

61,052 (3%)
441 (<1%)

73,426 (3%)

134,919 (6%)

214,603 (9%)
258,056 (11%)
125,946 (5%)
598,605 (25%)
31,037 (1%)
2,392,807

291,071 (12%)

50,365 (2%)

117,650 (5%)

9,855 (<1%)

468,942 (20%)

116,657 (5%)
292,939 (12%)
297,095 (12%)
706,691 (30%)

60,903 (3%)
2,392,807

a. Acres and percentage from GIS dataset. The official acres for NFS lands and wilderness areas can be found in the land area
report, http://www.fs.fed.us/land/staff/lar-index.shtmi .

b. Alternative A, the no-action alternative, is included even though it does not use the management areas shown in the draft forest
plan. See table 3 for a crosswalk of the 1986 plan management areas to those used in the draft forest plan and the action
alternatives.

c. Acres of eligible wild and scenic rivers in the existing plan are the same as in the action alternatives (see Table 5). However, they
were not assigned a MA in the existing 1986 forest plan, and were not mapped for the DEIS.

d. Miller Creek Demonstration Forest (4942 acres) was not assigned a management area in the existing 1986 plan.
e. The existing plan does not differentiate backcountry areas like the action alternatives; thus all backcountry acres are combined.

f. There is no MA in the existing 1986 forest plan equivalent to Focused Recreation Areas. These acres are the Round Meadow and
Essex cross country ski areas and the mapped developed recreation sites.

Table 5 compares the alternatives by actual acres in each management area. In some instances
management area allocations over-lap, e.g. an area that is MA1b recommended wilderness may also be
4a, a research natural area. In this table allocation of acres are listed under all assigned management areas
even if an over-lap occurs, in other words an actual accounting.

Table 5. Comparison of alternatives by actual acres and percent of management area allocation (areas with
multiple management area designations are listed accordingly) @

Alt A acres Alt B acres Alt C acres Alt D acres

Management Area (percent) (percent) (percent) (percent)
1a Designated Wilderness 1,072,040 1,072,040 1,072,040 1,072,040
1b Recommended wilderness 98,388 187,741 506,919 0
2a Designated wild and scenic rivers 42174 42174 42174 42174
2b Eligible wild and scenic rivers 78,106 78,106 78,106 78,106
3a Administrative areas 2341 489 489 489
3b Special areas 15,510P 2,508 2,508 17,792¢
4a Research natural areas 9870 9,870 9,870 9,870
4b Experimental and demonstration forests 7,4784 12,420 12,420 12,420
5a Backcountry non-motorized year-round -- 156,104 61,052 291,071
5b Backcountry motorized year-round, - 50,374 441 50,365

wheeled vehicle use only on designated
routes/areas
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Alt A acres Alt B acres Alt C acres Alt D acres

Management Area (percent) (percent) (percent) (percent)
5¢ Backcountry: motorized over-snow - 99,196 73,426 117,650
vehicle use
5d Backcountry: wheeled motorized vehicle - 9,855 0 9,855
use only on designated routes/areas
5a-d Backcountry Total 479,518 315,529 134,919 468,942
6a General forest low 77,500 119,944 214,603 116,657
6b General forest medium 209,553 437,617 258,056 292,939
6¢c General forest high 498,348 169,080 125,946 297,095
6a-c General forest Total 785,401 726,641 598,605 706,691
7 Focused recreation areas 5,655¢ 32,744 31,196 61,062

a. Acres and percentage from GIS dataset. The official acres for NFS lands and wilderness areas can
be found in the land area report, http://www.fs.fed.us/land/staff/lar-index.shtml.

b. These acres include the Jewel Basin Hiking Area.

c. Additional acres as compared to the action alternatives are due to the MA 3b “special area”
designation of the Jewel Basin Hiking Area, which is recommended wilderness in Alternative B
and C.

d. Miller Creek Demonstration Forest was not assigned a management area in the existing 1986
plan.

e. There is no MA in the existing 1986 plan equivalent to Focused Recreation Areas. These acres
represent the Round Meadow and Essex cross country ski areas and the mapped developed
recreation sites.
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Chapter 3. Affected Environment and Environmental
Consequences

3.1 Introduction

This chapter presents the existing environment of the Flathead National Forest (hereinafter referred to as
the “Forest”) plan revision project area and the potential consequences to that environment that may be
caused by implementing the alternatives described in chapter 2. Within each resource section, the
boundaries of the area used for the resource analysis is disclosed. The discussions of resources and
potential effects take advantage of existing information included in the Assessment, other planning
documents, resource reports and related information, and other sources as indicated. Refer to appendix D
of the draft forest plan for information about the use of best available scientific information. Where
applicable, such information is briefly summarized and referenced to minimize duplication. In addition to
the citations and appendices included in the Assessment, Revised Plan, and environmental impact
statement, the planning record includes all additional information.

This draft environmental impact statement (EIS) is a programmatic document. It discloses the
environmental consequences on a large scale, at the planning level. This is in contrast to analyses for site-
specific projects. The draft EIS presents a programmatic action at a forest level of analysis but does not
predict what will happen each time the standards and guidelines are implemented. Environmental
consequences for individual, site-specific projects on the Forest are not described. The environmental
effects of individual projects will depend on the implementation of each project, the environmental
conditions at each project location, and the application of the standards and guidelines in each case.

The affected environment and environmental consequences discussions in this chapter allow a reasonable
prediction of consequences on the Forest. However, this document does not describe every environmental
process or condition.

In addition, the DEIS includes analyses prepared by qualified resource specialists for species previously
identified as sensitive.

3.1.1 Relationship of revised forest plan and future climate

Climate has a major influence on the Flathead ecosystems. Climate is described by the long-term
characteristics of precipitation, temperature, wind, snowfall, and other measures of weather that occur
over a long period in a particular place. Global research indicates the world’s climate is warming, and this
has been ongoing for many decades. The trend is expected to continue into the future, which will
influence the world and this nation’s forests (Dale, et al. 2001; Barton 2002; Breashears and Allen 2002;
IPCC 2007; Westerling and Bryant 2008; Running 2006; Littell, et al. 2009, Boisvenue and Running
2010; Hicke et al 2012). For this DEIS, we used a recent compilation of information on climate change
and potential effects published for the Northern Region Adaptation Partnership (NRAP) by Halofsky et al.
(NRAP 2015 in press), which is incorporated by reference and the source for most of the information in
this section. These predictions represent the current state of knowledge.

Global climate models have been used to understand the nature of climate, and to project potential future
climate. Different climate models project different rates of change in temperature and precipitation
because they operate at different scales, have different climate sensitivities, and incorporate feedbacks
differently. Projections from the global models have been downscaled to represent climate dynamics for
smaller areas, such as the subregions encompassing the Forest Service Northern Region (see figure 1-05).
Though there is little debate that atmospheric carbon dioxide is increasing and that this increase will cause

Flathead National Forest 39 Volume 1: DEIS for the Revised Forest Plan



Chapter 3. Affected Environment and Environmental Consequences Introduction

major changes in climate (IPCC 2007), there is a great deal of uncertainty about the magnitude and rate of
climate change (Roe and Baker 2007, Stainforth and others 2005), especially as projections are made at
finer resolutions or for longer time periods (Knutti and Sedlacek 2013). Nevertheless, these model
projections at smaller scales are able to provide information useful to resource managers.

The revised forest plan and DEIS incorporate models, plan components, and resource management
strategies that are developed using our latest understanding of climate and potential changes into the
future. Climate trends and projections summarized in NRAP that are important to the ecosystems of the
Flathead are listed below (see NRAP 2015).

¢ Climatologically, the Flathead Forest sits at the boundary between warm, wet, maritime airflows from
the Pacific Ocean, and cooler, drier airflows from Canada. The western wide of the Flathead (Salish
Mountains GA) is within the Western subregion as summarized by NRAP, and the rest of the Forest is
within the Central subregion. In mountainous regions such as the Flathead, climatic variability is
strongly influenced by interactions with topography, elevation and aspect.

e Temperatures have increased across the region over the past century. In the western and central
subregions respectively, the annual mean monthly minimum temperature increased by about 3.0 and
2.6 degrees F. annual mean monthly maximum increased by about 0.6 and 1.3 degrees F. During this
same period, annual mean monthly precipitation increased slightly.

e By the year 2100, annual mean monthly minimum and maximum temperature is projected to increase
up to 10 degrees F. in the western subregion and up to 12 degrees F. in the central subregion. These
increases exceed observed 20th century year-to-year variability, generally by the 2040s.

¢ Cold extremes will decrease and heat extremes will increase, meaning fewer below-freezing days and
a longer frost-free season.

e Models have much higher uncertainty about future precipitation than temperature, but projections for
precipitation suggest a slight increase in the future. Variation in precipitation between years may
increase. Seasonal precipitation is projected to be slightly wetter in winter and spring and at high
elevations; slightly drier in summer and at low elevations.

¢ Changes in climate affecting mountain snowpack will have important hydrological implications (see
Aquatics section of this EIS).

Effects associated with climate change for specific key ecosystem characteristics, wildlife or aquatic
species are discussed in their respective sections throughout this EIS

3.1.2 Budget levels

The Forest’s budget directly affects the level of activities and outputs that may occur as a result of forest
plan implementation. Budgets are expected to remain flat or decrease in the future. Objectives were based
on the assumption there would not be a significant increase to current budget levels. To analyze effects
without consideration of expected budgets would be a misrepresentation of expected outcomes. The
exception is the vegetation and timber resource sections. To display movement towards vegetation desired
conditions and to develop the sustained yield limit, an unconstrained budget level was analyzed along
with the constrained, current budget level.
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3.1.3 Chapter 3 organization

Chapter 3 is divided into four major sections:

Physical and biological

Human uses, benefits, and designations of the Forest
Production of natural resources

Economic, social, and cultural environment

el

Physical and Biological

This section includes the following resources:

e Soil, Watershed, Aquatic Species and Riparian Ecosystems
e Vegetation—Terrestrial Ecosystems

e Carbon Sequestration

e Plant Species

e Non-native Invasive Plants

o Wildlife

e Fire and Fuels Management

e Air Quality

Flathead National Forest 41 Volume 1: DEIS for the Revised Forest Plan



Chapter 3. Affected Environment Soil, Watersheds, Riparian Areas
and Environmental Consequences and Aquatic Species

3.2 Soil, Watersheds, Riparian Areas, and Aquatic Species

3.2.1 Introduction

This section considers numerous physical and biological resources such as: soil productivity, water
quality, native and non-native desirable species, and aquatic habitats. Managing for high quality
soils, water, and soil hydrologic function is fundamental in maintaining and restoring watershed
health. Soil is the primary medium for regulating the movement and storage of energy and water and
for regulating cycles and availability of plant nutrients ICBEMP 1997). The physical, chemical, and
biological properties of soils determine biological productivity, hydrologic response, site stability,
and ecosystem resiliency.

The diverse lithology, structure, and climate over time have resulted in a spatially complex pattern of
landforms and soils across the forest that responds differently to management activities. Most
management activities and natural processes, such as recent wildfires, affect soil resources to varied
extents. Impacts or indicators of stress include: surface erosion, compaction, and nutrient loss
through removal of coarse woody debris, high severity burns, flooding or landslides. These effects
may be in the uplands or within streams. Soil effects or stresses are not always detrimental or long
lasting. In order to maintain and where necessary restore the long term quality and productivity of
the soil, detrimental impacts to the soil resource must be managed within tolerable limits.

The Forest Service commonly evaluates how proposed management activities meet the requirements
of the Clean Water Act from a holistic perspective that considers land management activities
occurring throughout the watershed and their effects on water quality and aquatic habitat integrity.
The goal of the Clean Water Act is “to restore and maintain the chemical, physical, and biological
integrity of the nation’s water”. Listings of waterbodies and development of total Maximum Daily
Loads (TMDLs) under Section 303(d) of the Act are symptomatic of the effects from historical and
some ongoing management activities. Maintaining healthy watersheds and restoration of degraded
watersheds will contribute towards the de-listing of impaired waterbodies and to the survival and
recovery of aquatic species.

Productivity of soil and vegetation, proximity to water, and the general attractiveness of riparian and
aquatic systems continue to make these areas ideal for many land uses managed by the Forest
Service. Conflicts between some human uses and the resources dependent on resilient riparian
conditions may continue unless management provides for sufficient land use limitations and resource
protection that maintain the disturbance processes and pathways associated with resilient riparian
conditions (Reeves et al, 1995; Lee et al, 1997; Lake, 2000; Poff et al, 2011). It is the intent of Forest
Plan revision to provide direction to minimize, if not resolve, these conflicts.

The variety of landscapes and associated aquatic ecosystems support an array of different aquatic,
terrestrial, and botanical species. Population sizes and distribution of some species like bull trout
have declined in some locations in recent decades with special protection granted under the
Endangered Species Act (ESA). Across the range of bull trout, reasons for decline of some
populations are many (Lee et al, 1997, Allendorf et al, 2001, Martinez et al, 2009), yet some
populations of bull trout are increasing (High et al, 2008). Aquatic species viability is dependent
upon maintaining an array of well-connected, habitat conditions. Past management activities have
contributed to fragmentation and degradation of habitat for fish and other riparian-dependent species.
Humans have caused major changes in habitat conditions through such activities as timber
management, livestock grazing, road and facility construction, dams, recreation and introductions of
non-native species. Future management activities have the potential for both additional impacts and
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restoration of these species and their habitats. For aquatic species, the analysis looks at how the
management alternatives for Forest Plan revision either contribute to or mitigate common threats to
factors of decline within forest service authority and capability of lands

Methodology

The approach used in this analysis is to take a programmatic look at the outcomes that may result
from implementing the proposed management direction in each alternative at the subwatershed to
basin scale over the life of the plan. For estimating the effects at the programmatic-Forest Plan level,
the assumption has been made that the kinds of resource-management activities allowed under the
prescriptions are reasonably foreseeable future actions to achieve the goals and objectives. However,
the specific location, design, and extent of such activities are generally not known at the time plans
are revised. The decisions are made on a site-specific (project-by-project) basis. Therefore, the
discussions here refer to the potential for the effect to occur and are in many cases only estimates.
The effects analyses are useful when comparing and evaluating alternatives, but is not intended to be
applied directly to specific locations on the Forest.

The forest plan prescribes no specific activity in any specific area, potential spatial and temporal
effects to water quality cannot be attributed to any specific watershed. Therefore, cumulative effects
to water quality can only be described in terms of potential to generally affect trends on a
subwatershed to basin scale. In other words, the cumulative effects of a program at the forest plan
scale as opposed to the effects from a project at the project scale can only be discussed in terms of
general programmatic tendencies either toward improved or declining water quality or fisheries
habitat at no specific site.

Therefore, the potential cumulative effects from forest programs to water quality will generally be
discussed at the forest level as well as Flathead Lake. The temporal scale for this analysis will be
limited to the life of this plan, generally 10 to 15 years.

Watershed conservation practices and forest plan standards prescribe extensive measures to protect
riparian function and minimize effects caused by active forest management (McDonald et al 2003;
Thomas et al, 2006; Reeves et al, 2006; Reiter et al, 2009). If all applicable measures are
implemented and if they are effective, adverse effects from any of the alternatives should be
minimized. It is unlikely that plan components will prevent any effects from occurring for each and
every action that we may implement on the forest. Therefore, alternatives that propose higher levels
of activity for various resources pose greater inherent risks to aquatic and riparian resources. Broad-
scale outcomes were qualitatively estimated for effects on hydrologic function and watershed
processes for NFS lands within the project area.

Legal and Administrative Framework

Federal Law

Clean Water Act: The Federal Water Pollution Control Act, or Clean Water Act, is the principal law
concerned with polluting activity in the nation's streams, lakes, and estuaries. Originally enacted in
1948, it has been revised by amendments in 1972 (P.L. 92-500) that gave the act its current form and
spelled out ambitious programs for water quality improvements that are now being put in place by
industries and cities. Congress refined these amendments in 1977 (P.L. 95-217) and 1981 (P.L. 97-
117). The 1987 amendments added:
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A new Section 319 to the act, under which States were required to develop and implement programs
to control nonpoint sources of pollution, or rainfall runoff from farm and urban areas, as well as
construction, forestry, and mining sites.

Section 303(d) of the Clean Water Act requires states to identify pollutant-impaired water segments
and develop "total maximum daily loads" that set the maximum amount of pollution that a water
body can receive without violating water quality standards.

A water quality classification of streams and lakes to show support of beneficial uses.

Anti-degradation policies that protect water quality and stream conditions in systems where existing
conditions exceed standards.

The Federal Water Pollution Control Act, as amended — Direction intended to restore and
maintain the chemical, physical, and biological integrity of the nation’s waters. Sections 303, 319,
and 404 apply to forest management activities. Section 208 of the 1972 amendments specifically
mandates identification and control of non-point source pollution resulting from silvicultural
activities. There are five required elements:

1. Compliance with state and other federal pollution control rules.
No degradation of instream water quality needed to support designated uses.
Control of non-point source water pollution using conservation or “best management practices.”

2
3.
4. Federal agency leadership in controlling non-point sources pollution from managed lands.

5. Rigorous criteria for controlling discharge of pollutants into the nation’s waters.

Organic Administration Act: States that the mission of national forests is to ““...provide favorable
conditions of water flow...”

Multiple-Use Sustained-Yield Act of 1960: Congress has affirmed the application of sustainability
to the broad range of resources over which the USDA Forest Service has responsibility. The Multiple
Use Standard Yield Act confirms the USDA Forest Service’s authority to manage the national forests
and grasslands, “for outdoor recreation, range, timber, watershed, and wildlife and fish purposes,”
(16 U.S.C. § 528), and does so without limiting the USDA Forest Service’s broad discretion in
determining the appropriate resource emphasis or levels of use of the lands of each national forest
and grassland.

National Environmental Policy Act (NEPA) (1969): Requires analysis of projects to insure the
anticipated effects upon all resources within the project area are considered prior to project
implementation (40CFR1502.16).

Endangered Species Act (1973) as amended: Section 7(a) (1) supports biotic sustainability by
requiring that, “All...federal agencies shall ...utilize their authorities in furtherance of the purposes
of this act by carrying out programs for the conservation of endangered species and threatened
species...” Section 7(a) (2) of ESA includes direction that federal agencies, in consultation with the
United States Fish and Wildlife Service, will not authorize, fund, or conduct actions that are likely to
jeopardize the continued existence of any threatened or endangered species or result in the
destruction or adverse modification of their critical habitat.

National Forest Management Act (NFMA) (1976): Directs the Forest Service to manage for a
diversity of habitat to support viable populations (36CFR219.19). Regulations further state that the
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effects on these species and the reason for their choice as management indicator species need to be
documented (36CFR219.19 (a) (1).

Sikes Act of September 16, 1960, (16 U.S.C. 670a) - Provides for carrying out wildlife and fish
conservation programs on Federal lands including authority for cooperative State-Federal plans and
authority to enter into agreements with States to collect fees to fund the programs identified in those
plans.

The Safe Drinking Water Act Amendments of 1996 - Provides states with more resources and
authority to enact the Safe Drinking Water Act of 1977. This amendment directs the state to identify
source areas for public water supplies that serve at least 25 people or 15 connections at least 60 days
a year.

Regulation and Policy
Forest Service Manual and Handbook Direction (Policy):

e Forest Service manuals and handbooks within the 2500 file code designation contain direction
for soil and watershed management.

e Forest Service manuals and handbooks within the 2600 file code designation contain direction
on species and habitat management that supports recovery of listed species and maintenance of
viable populations on NFS lands.

Region-wide Direction:

e FSH 2509.22 — Soil and Water Conservation Practices Handbook: To develop site specific soil
and water conservation practices for use on National Forest system lands in R-1 and R-4 to
comply with direction in the Clean Water Act.

Executive Orders

Executive Order 11988: Directs federal agencies take action on federal lands to avoid, to the extent
possible, the long-and short-term adverse impacts associated with the occupancy and modification of
floodplains. Agencies are required to avoid the direct or indirect support of development on
floodplains whenever there are reasonable alternatives and evaluate the potential effects of any
proposed action on floodplains.

Executive Order 11990, as amended: Requires federal agencies exercising statutory authority and
leadership over federal lands to avoid to the extent possible, the long- and short-term adverse
impacts associated with the destruction or modification of wetlands. Where practicable, direct or
indirect support of new construction in wetlands must be avoided. Federal agencies are required to
preserve and enhance the natural and beneficial values of wetlands.

Executive Order 12962 (June 7, 1995): Acknowledges the recreational value of aquatic biota by
stating the objectives "to improve the quantity, function, sustainable productivity, and distribution of
U.S. aquatic resources for increased recreational fishing opportunities by: “(h) evaluating the effects
of federally funded, permitted, or authorized actions on aquatic systems and recreational fisheries
and document those effects relative to the purpose of this order”.

Executive Order 13112 - Directs federal agencies whose actions may affect the status of invasive
species to (1) prevent the introduction of invasive species, (2) detect and respond rapidly to and
control populations of such species in a cost effective and environmentally sound manner, as
appropriations allow.
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Other

Montana ARM 16.20.603 - This states that Best Management Practices (BMPs) are the foundation
of water quality standards for the State of Montana. The Forest Service has agreed to follow BMPs
in a Memorandum of Understanding with the state. Many BMPs are applied directly as mitigation at
the project level. Implementing and effectiveness monitoring for BMPs are routinely conducted by
contract administrators and during other implementation and annual monitoring events.

Montana ARM 17.30, sub-chapter 6 - Details water quality standards for the State of Montana. The
Forest Service has primary responsibility to maintain these standards on lands under their jurisdiction
in the state.

The Montana Natural Streambed and Land Preservation Act, also known as the 310 Law -
Requires any person planning on working in or near a perennial stream on public or private lands to
first obtain a permit from the state.

Federal Permits, Licenses, or Other Entitlements

EIS Only. When preparing an EIS, list all federal permits, licenses, and other entitlements which
must be obtained in implementing the proposed action or alternatives. When preparing a DEIS and
there is uncertainty whether a permit, license or other authorization for a proposed project will be
necessary, specifically acknowledge that uncertainty in your report so it can be stated in the DEIS
(40 CFR 1502.25 (b)).

Analysis area

The analysis area for the watersheds, soils, and aquatic species includes all lands within the outside
boundary of the forest and the connected waterways to Flathead Lake (figure 1-06). Flathead Lake
and the connected river system is also included because migratory bull trout and westslope cutthroat
trout that emerge from Flathead National Forest streams move downstream to reach sexual maturity
and then return to their natal streams to complete the spawning cycle. The river and lake are
connected and native fish within the Middle and North Forks of the Flathead River depend on both
for their survival.

The headwaters of the North Fork of the Flathead River are in British Columbia, where the river
flows thirty-one miles through the province to the US Canada border. In the US, the North Fork
continues south, bounded on the eastside by Glacier National Park and on the west by Flathead
National Forest. The Middle Fork of the Flathead River has its headwaters in the Bob Marshall and
Great Bear Wilderness areas. From its confluence with Bear Creek to where it joins with the North
Fork Flathead River, the Middle Fork is bordered on the north by Glacier National Park and on the
south by Flathead National Forest. Just ten miles south of the confluence of the North and Middle
Forks, the South Fork Flathead River enters after leaving Hungry Horse Dam. The headwaters of the
South Fork are in the Bob Marshall Wilderness. The North, Middle, and South Forks of the Flathead
River have a combined drainage area of 4,464 square miles and an average annual discharge of 9,699
cubic feet per second, as measured at Columbia Falls (USGS 2002).

Between Columbia Falls and Kalispell, Montana, the mainstem of the Flathead River flows through
the Flathead Valley on its way to Flathead Lake. Two major tributaries—the Stillwater and Whitefish
Rivers—enter it here. They drain the valley floor and low elevation mountain ranges of the
northwestern part of the subbasin, where ownership is mostly private but includes both Flathead
National Forest and State lands. The Whitefish River joins the Stillwater River about 3 miles before
its confluence with the Flathead River, roughly 22 miles upstream of Flathead Lake.
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Flathead Lake is the largest lake, in terms of surface area, of any natural freshwater lake in the
western US, and is one of the 300 largest lakes in the world. It covers 126,000 acres, has a mean
depth of 165 feet, and a maximum depth of 370 feet. The Flathead Indian Reservation, where the
Confederated Salish and Kootenai Tribes (CSKT) are the primary landowner, encompasses the south
half of the lake. The Swan River enters the lake just north of the Reservation boundary at the town of
Bigfork. The Swan River flows generally north for 66 miles from its headwaters in the Swan and
Mission Mountain ranges. The drainage includes private, State and Flathead National Forest lands.

Affected environment introduction

The aquatic systems in the inland northwest evolved over millions of years under the influence of
many geologic forces and processes. The present character and resiliency of the systems, climate,
and geological processes have evolved following the last ice age, approximately 10,000 years ago.
Since then the aquatic systems have been subject to a wide array of disturbances and events. These
disturbances have often been intense and cyclic in nature. The watersheds and their dependent
resources have evolved under this “pulse” disturbance regime so that they can effectively respond to
those natural disturbances while sustaining their long-term functions, processes, and condition.

Around the beginning of the 20th century, the expansion of human populations began in the inland
northwest along with the development of the land and resources to support those populations. This
has resulted in many new human-caused disturbances to the watershed systems, and the pattern of
many of those disturbances has tended to be a more sustained or “press” disturbance regime. A press
disturbance forces an ecosystem to a different domain or set of conditions (Yount et Niemi, 1990;
Reeves et al. 1995; Lake, 2000; Stanley et al, 2010). Many of those disturbances tend to mimic
historic “natural” processes, but the frequency increases and intensity decreases creating a constant
“press” condition. In some cases, the watershed systems that have been continually pressed have
undergone regime changes (Stanley et al, 2010); creating stressors to aquatic dependent resources.

Human activities have altered stream channels by direct modification; such as channelization,
removal of large woody debris, dams and diversions, historical log drives; and building infrastructure
such as roads, railways, bridges, and culverts that have encroached on riparian areas and stream
channels. Humans have also indirectly affected the incidence, frequency, and magnitude of
disturbance events. This has affected inputs and outputs of sediment, water, and vegetation. These
factors have combined to cause changes in channel conditions throughout many parts of the Forest
resulting in aquatic and riparian habitat conditions different from those that existed prior to human
development. Natural (primarily wildfire, floods, and landslides) combined with human-caused
(timber harvest, fire suppression, road construction, mining, dams, introduction of non-native
species, recreation, grazing, altered food web,) disturbances over the last century have led to changes
in the physical watersheds and in the fish and amphibians dependent on them (Lee et al. 1997, Poff
etal 2011, ISAB 2011a, ISAB 2011b, Naiman et al, 2012, Naiman 2013, Rieman et al, 2015).

Roads can have some of the greatest effects to watersheds and aquatic biota. Roads can change the
runoff characteristics of watersheds, increase erosion and alter sediment composition and delivery to
streams, and alter channel morphology (Furniss et al. 1991, Gucinski et al, 2001; Grace and Clinton,
2007; Trobulek and Frissell 2000). These direct effects lead to changes in habitats for fish and
amphibians. Although current BMPs for road construction are designed to minimize the effects to
watersheds, many miles of road existing on the landscape were not built to these standards (Swift
and Burns, 1999) or are placed in stored service. As a result, these roads either continue to affect
watersheds through chronic erosion or are at risk for mass failure from undersized stream crossings
or locations on sensitive land types. Due to the glaciated nature of our forest from the Flathead Lobe
of the Cordilleran ice sheet, many of our valleys are U shaped which allows for road locations on old
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floodplain terraces rather than along streams which is often the case in southwest Montana. Locating
roads away from streams undoubtedly reduces sediment delivery into streams.

3.2.2 Soil affected environment

The Forest has a wide diversity of soil types from the minimally-developed, nutrient poor soil and
rock outcrop complexes of the steep mountain slopes and ridges to the deep, fertile soils of the lower
valleys. Steep terrain prone to intermittent surface movement combined with recent ablation of
glaciers have limited soil development. Cool temperatures shorten the growing season to 140 days in
the high country. A growing season of as much as 210 days, and gentle topography provide favorable
conditions for soil development and forest production in the lower elevations of the forest.

Soils developed on Mesoproterozoic Belt Supergroup, a sequence of sedimentary and
metasedimentary rocks, primarily mudstones, or Belt derived material deposited by glaciers, streams
and wind. Soils tend to be skeletal and have varying degrees of ash/loess surface soil that increases
the soil ability to hold water. Soil depth follows geomorphology closely; deep soils form on concave
slopes and valleys, and shallow soils form on ridges.

Valley soils developed on material deposited by glaciers, glacial streams and modern streams and
rivers. They vary therein by more subtle geomorphic form, including outwash fans, moraines,
lacustrine and stream-laid terraces, and contemporary river floodplains. The outwash fans and
moraines promote very rocky soils with a thick root-tight layer of mixed ash/loess material. The
lacustrine terraces have much finer textures that can shift vegetation habitat type. An ash/loess
topsoil heighten productivity since glacial deposits have inherent excessive drainage.

3.2.3 Watersheds affected environment

Watersheds and their ecological condition have been an increasingly important focus for public land
managers in last two decades (Northwest Forest Plan, USDA and USDI, 1994; INFISH 1995;
PACFISH 1995; Thomas et al, 2006; Reeves et al, 2006; Esselmen et al 2011). Congress has also had
increasing interest in watershed condition, especially when it comes to investment in watershed
restoration (USDA, 2011a). Nationally, the Forest Service introduced two general technical reports to
respond to Congress’ interest in 2011. The reports are the Watershed Classification Framework (FS-
977, USDA 2011a) and the Watershed Condition Classification Technical Guide (FS-978, USDA
2011b). The Watershed Condition Framework (WCF) and the Watershed Condition Classification
Technical Guide (WCF) were developed in tandem to provide a consistent method to categorize how
the Forest Service identifies the condition of sub-watersheds as well as providing guidance to help
national forests select Priority Watersheds.

The WCEF establishes a nationally consistent reconnaissance-level approach for classifying watershed
condition, using a comprehensive set of 12 indicators that are surrogate variables representing the
underlying ecological, hydrological, and geomorphic functions and processes that affect watershed
condition. Primary emphasis is on aquatic and terrestrial processes and conditions that Forest Service
management activities can influence. The indicators use data when available and professional
opinion when data is not available. The approach is designed to foster integrated ecosystem-based
watershed assessments; provide guidance to programs of work in watersheds that have been
identified for restoration; enhance communication and coordination with external agencies and
partners; and improve national-scale reporting and monitoring of program accomplishments. The
WCEF provides the Forest Service with an outcome-based performance measure for documenting
improvement to watershed condition at forest, regional, and national scales (USDA 2011).
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Watershed condition classification ultimately ranks watersheds in one of three discrete categories (or
classes) that reflect the level of watershed health or integrity. In our usage, we consider watershed
health and integrity as conceptually the same (Regier 1993): watersheds with high integrity are in an
unimpaired condition in which ecosystems show little or no influence from human actions (Lackey
2001).

The FSM classification defines watershed condition in terms of “geomorphic, hydrologic and biotic
integrity” relative to “potential natural condition.” In this context, integrity relates directly to
functionality. We define geomorphic functionality or integrity in terms of attributes such as slope
stability, soil erosion, channel morphology, and other upslope, riparian, and aquatic habitat
characteristics. Hydrologic functionality or integrity relates primarily to flow, sediment, and water-
quality attributes. Biological functionality or integrity is defined by the characteristics that influence
the diversity and abundance of aquatic species, terrestrial vegetation, and soil productivity. In each
case, integrity is evaluated in the context of the natural disturbance regime, geoclimatic setting, and
other important factors within the context of a watershed. The definition encompasses both aquatic
and terrestrial components because water quality and aquatic habitat are inseparably related to the
integrity and, therefore, the functionality of upland and riparian areas within a watershed.

Within this context, the three watershed condition classes are directly related to the degree or level of
watershed functionality or integrity:

e Class 1 = functioning properly
e (lass 2 = functioning at risk
¢ C(Class 3 = impaired function

The Watershed Condition Framework (USDA 2011) characterizes a watershed in good condition as
one that is functioning in a manner similar to natural wildland conditions (Karr and Chu 1999,
Lackey 2001). A watershed is considered to be functioning properly if the physical attributes are
adequate to maintain or improve biological integrity. This consideration implies that a Class 1
watershed that is functioning properly has minimal undesirable human impact on its natural,
physical, or biological processes, and it is resilient and able to recover to the desired condition when
disturbed by large natural disturbances or land management activities (Yount and Neimi 1990). By
contrast, a Class 3 watershed has impaired function because some physical, hydrological, or
biological threshold has been exceeded. Substantial changes to the factors that caused the degraded
state are commonly needed to return the watershed to a properly functioning condition.

The primary hydrologic unit upon which watershed condition has been assessed is the 6th-level
hydrologic unit (subwatershed). To evaluate baseline watershed conditions across the analysis area, a
watershed condition rating was determined for each subwatershed. This characterization estimated
the existing condition based on physical characteristics (e.g., hydrologic, geomorphic, landscape,
topographic, vegetative cover, and aquatic habitat) and human caused disturbances (e.g., road
construction and vegetative treatments).

The Forest completed the Watershed Condition Framework in 2011 following the guidelines set forth
in the Watershed Condition Classification Technical Guide (Potyondy and Geier 2010). Specialists
used GIS derived data such as road and trail density within RMZs, barrier locations, insect and
disease, etc. to classify conditions while using the guide as a template. Best professional judgement
was also used as stated in the guide. The Watershed Condition Classification for the Forest can be
found in the project file and summarizes the information used in a spreadsheet for our
determinations.
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The Forest completed the first round of Watershed Condition Classification in summer 2011. The
Forest identified 5 Class 2 watersheds (Middle Logan Creek, Meadow Creek, Beaver Creek, Jim
Creek, and Cold Creek) and 176 Class 1 watersheds. While there are many sub-watersheds that have
had extensive human use, there are some important geophysical characteristics that help to explain
why so many watersheds are considered Class I and no watersheds were ranked as Class 3 on the
Flathead National Forest. Parent geology in the project area is mostly composed of the relatively
hard Belt Supergroup that does not erode as easily as other kinds of rock (Sugden and Woods, 2007).
Further, Sugden and Woods note that geology in the plan areas has low erodibility and low rainfall.
These characteristics reduce the amount of human caused sedimentation occurring in streams, which
if present and widespread would more negatively influence some components that help make up
WCC scores.

When compared to other watersheds on national forests across the country, the Flathead also does
not face the level of urbanization pressure faced by Forests with large urban centers bordering and
sometimes intermixed with federal lands. Urbanization brings increasing levels of nutrient
contamination and increasing percentages of hardened surfaces, both of which negatively affect
watersheds in myriad ways (Wang and Kenehl, 2003; Meyer et al, 2005).

Watersheds that support bull are an emphasis for restoration using the Priority Watershed designation
under WCF as well as when designated under Conservation Watershed Network. Bull trout are a
listed species and a goal under the Bull Trout Conservation Strategy and the Recovery Unit
Implementation Plan is to improve habitat conditions. Of these 5 Class 2 watersheds, bull trout are
found in Jim and Cold creeks and they would rate out as the highest priority for restoration of the
condition class 2 watersheds. Bull trout were never present historically in Logan, Meadow and
Beaver creeks.

Stream channels

Streams carry water, sediment, dissolved minerals, and organic material derived from hillsides and
their vegetation cover. The shape and character of stream channels constantly and sensitively adjust
to the flow of this material by adopting distinctive patterns such as pools-and-riffles, meanders, and
step-pools. The vast array of physical channel characteristics combined with energy and material
flow, provide diverse habitats for a wide array of aquatic organisms.

Varied topography coupled with the irregular occurrences of channel-affecting processes and
disturbance events such as fire, debris flows, landslides, drought, and floods, result in a mosaic of
river and stream conditions that are dynamic in space and time under natural conditions. The primary
consequence of most disturbances is to directly or indirectly provide large pulses of sediment and
wood into stream systems. As a result, most streams and rivers undergo cycles of channel change on
timescales ranging from years to hundreds-of-years in response to episodic inputs of wood and
sediment. The types of disturbance, that affect the morphology of a particular channel depends on
watershed characteristics, size, and position of the stream within the watershed. Many aquatic and
riparian plant and animal species have evolved in concert with stream channels. They develop traits,
life-history adaptations, and propagation strategies that allow persistence and success within
dynamic landscapes.

Human uses have altered some stream channels in the last century. Stream channels have changed as
a result of channelization, wood removal, road building, logging, splash dams, and indirectly by
altering the natural incidence, frequency, and magnitude of disturbance events such as wildfire.
Some characteristics of channels commonly measured to help identify changes caused by
management include include frequency and depth of large pools, the width-depth ratio of stream
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channels, and the percent of fine sediment contained in substrate (Al-Chokachy et al, 2010) Low
gradient stream channels show the most response to land management activities. Lower pool
frequencies and higher fine sediment concentrations are most obvious in watersheds with higher road
densities such as the Swan Island Unit and Tally Lake Ranger District. These findings are consistent
with observations that indicate past road construction/maintenance, grazing, and timber harvest
practices altered sediment delivery and routing, and potentially other habitat components, which in
turn has led to fewer pools, higher fine sediment content, and stream aggradation.

Consequently, watersheds, stream channels, and aquatic habitats in some locations on forest are now
subject to continued compounding effects of watershed disturbance. This contrasts with a more
pulse-like pattern of disturbance under which most streams and associated species evolved.
Consequently, some stream channels are less than optimal for aquatic and riparian-dependent
species, which evolved in environments that had many more high-quality habitat areas spread across
the landscape. These conditions are more prevalent on the Swan Island Unit and Tally Lake Ranger
District.

The most comprehensive and consistent data set on stream channel conditions is provided by the
PIBO monitoring program. This program is a highly organized monitoring effort that spans the
Interior Columbia River Basin. Monitoring began on the Forest began in 2001 and includes 70 sites
in reference and managed watersheds. This program allows the evaluation of status and trends and
comparison of reference and managed conditions. An analysis of stream habitat conditions using the
PIBO data can be found in the project files. Another good metric to describe channel conditions is
percent fine sediment (material <6.35 mm) measured by McNeil core samples. Montana Department
Fish, Wildlife, and Parks have been monitoring percent fine sediment on forest streams since 1980
and that data can be found in the assessment.

Forest-scale analysis of PIBO data has determined habitat attributes in reference and managed
streams are departed for median particle size, percent fines, and bank angle. Median particle sizes
and percent fines data indicate that fine sediment levels in managed streams are statistically different
and slightly higher than reference streams on average when considered for the entire forest. The most
degraded sediment conditions occur on the Swan and Tally Lake Ranger Districts. Bank angles are
actually smaller in managed streams compared to reference (Kendall 2014). In non-forested
ecosystems, smaller bank angles indicate more favorable habitat conditions. Bank angles may create
more favorable habitat on forested streams on the Flathead as well, but there is some uncertainty
regarding this assumption.

Taking a closer look at the data reveals that percent fines are highest in streams that primarily
support brook trout.

Water quality

Water quality is regulated under the authority of the Clean Water Act, and Montana assess the waters
within their jurisdiction and identify stream segments and other water bodies whose water quality is
“impaired” or generally not meeting water quality standards for beneficial uses.

Individual stream segments, lakes, and other water bodies have been listed as "Water Quality
Limited Segments" (i.e., "impaired") by the state of Montana (Montana DEQ 2014) and are
described in subsection 303(d) of the Clean Water Act as waters that do not meet state standards; a
broad term that includes water quality criteria, designated uses, and anti-degradation policies. The
dominant pollutant currently affecting "impaired" water bodies on the forest is sediment.
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The Montana Department of Environmental Quality (MDEQ) develops Total Maximum Daily Loads
(TMDLs) and submits them to the U.S. Environmental Protection Agency (EPA) for approval. The
Montana Water Quality Act requires DEQ to develop TMDLs for streams and lakes that do not meet,
or are not expected to meet, Montana water quality standards. A TMDL is the maximum amount of a
pollutant a waterbody can receive and still meet water quality standards. TMDLs provide an
approach to improve water quality so that streams and lakes can support and maintain their state-
designated beneficial uses.

An excellent example of the TMDL process is Big Creek which was previously listed as impaired for
sediment in 1996 because historic road building and timber harvesting activities in the Big Creek
watershed led to accelerated soil erosion and a substantial increase in the amount of fine sediment
delivered to Big Creek. Frequent monitoring by MT Fish, Wildlife, and Parks revealed degraded fish
habitat in Big Creek due to increases in the amount of sand and silt in bull trout spawning habitat.
Spurred by this listing, the Flathead National Forest collaborated with MDEQ to complete the
Watershed Restoration Plan for Big Creek, North Fork of the Flathead River (United States Forest
Service, 2003) which established a TMDL for sediment through its approval by the United States
Environmental Protection Agency (EPA) on May 9, 2003. The state concluded during subsequent
evaluations that subsurface fine sediment is no longer limiting the fishery and aquatic life beneficial
uses. As a result, MDEQ removed Big Creek from the state's 2012 list of impaired waters for
sediment and was the first water body in Montana to have undergone the full water quality
restoration process and be removed from the MDEQ’s list of sediment-impaired waters. Although
Big Creek remains listed for alteration in-stream-side or littoral vegetative covers.

Restoration practices in Big Creek included decommissioning 60.6 miles of forest logging roads,
removing 47 culverts and replacing 19, improving 89 miles of roads to decrease storm water runoff;
revegetating 25 acres of eroding uplands, and working with Montana Fish, Wildlife and Parks to
improve the amount of large wood in headwater streams that feed Big Creek.

An indication of the improving stream habitat and water quality trend can be intuited and partially
explained from the TMDL and 303(d) listing process. In 1996, the year after the implementation of
INFISH, there were 22 streams on the forest that were listed as impaired due to siltation. During the
TMDL development for streams on the forest from 2004 to 2014 no TMDL was required for 17 of
those streams because data collected to support TMDL development indicated that they were no
longer impaired for sediment and were removed from the 303(d) list without a required TMDL
(MDEQ 2014). In other words sediment which was a leading factor towards impairment was no
longer impacting beneficial uses. The implementation of INFISH direction along with BMPs,
reduction of road construction and a reduction of timber harvest along streams likely helped reduce
sediment delivery.

There are approximately 8,177 miles of stream within the forest administrative boundary. DEQ has
assessed about 5.2 % or 422 miles of those streams (MTDEQ 2016,
http://deq.mt.gov/Water/ WQPB/cwaic). The break down from of categories are:

e Category 1-42% of the streams assessed were found to be fully supportive of all beneficial uses.

e Category 2- 32 % of the streams assessed had information that showed some, but not all, of the
beneficial uses are supported.

e Category 4A- 18 % of the streams assessed had TMDLs required and they have already been
completed.
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e Category 4C- 8% of the streams assessed are impaired in pollution categories such as dewatering
or habitat modifications, thus a TMDL is not required.

The results are not indicative of actual water quality as DEQ focuses their assessment on impaired
water and most pf the healthy stream miles have not been assessed and entered into Montana’s
Waterbody System (MT DEQ 1998).

On the Flathead National Forest, MDEQ determined that sediment continues to impair aquatic life in
Logan, Sheppard, Coal, Goat, and Jim creeks and MDEQ provided sediment TMDLs for those
waterbody segments. Therefore, TMDLs have been developed for all streams on forest where
required. Fish Creek is a recent example of a stream that was on the 1996 303(d) list and continuing
through the 2014 303(d) list for sediment impairment, but data collected by MDEQ to support
TMDL development in 2014 indicated that it is no longer impaired for sediment and will be removed
from the 303(d) list (MDEQ 2014). The forest is committed to removing the remaining the streams
from the 303 (d) list similar to efforts put forth in Big Creek.

For the five streams with sediment TMDLs, excess sediment may be limiting their ability to support
aquatic life. Water quality restoration goals for sediment were established on the basis of fine
sediment levels in trout spawning areas and aquatic insect habitat, stream morphology and available

in-stream habitat as it related to the effects of sediment, and the stability of streambanks. DEQ
believes that once these water quality goals are met, all water uses currently affected by sediment
will be restored. DEQ’s water quality assessment methods for sediment impairment are designed to
evaluate the most sensitive use, thus ensuring protection of all designated uses. For streams in
western Montana, the most sensitive use assessed for sediment is aquatic life. Table 6 lists the
impaired waterbodies on forest and the cause and source of impairment from the 2014 303(d) list.

Table 6. Impaired waterbodies on Forest, and cause and source of impairment from the 2014 303(d) list

Waterbody Cause of impairment Sources of impairment
. . Alteration in stream-side or littoral Forest Roads (Road Construction and
Big Creek vegetative covers Use)
9 Streambank Modifications/destablization
Alteration in stream-side or littoral Forest Roads (Road Construction and
Coal Creek vegetative covers Use)

SF Flathead River- HH
Dam to mouth

Logan Creek

Sinclair Creek

Sheppard Creek

Jim Creek

Sedimentation/Siltation
Other flow regime alterations

Other flow regime alterations

Physical substrate habitat
alterations

Sedimentation/Siltation
Low flow alterations

Alteration in stream-side or littoral
vegetative covers

Sedimentation/Siltation

Sedimentation/Siltation

Silviculture Harvesting
Hungry Horse Dam

Forest Roads (Road Construction and
Use)

Silviculture Activities
Streambank Modifications/destablization

Agriculture
Streambank Modifications/destablization

Crop Production (Crop Land or Dry Land)

Forest Roads (Road Construction and
Use)

Grazing in Riparian or Shoreline Zones
Silviculture Harvesting

Silviculture Harvesting
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Waterbody Cause of impairment Sources of impairment

Highways, Roads, Bridges, Infrastructure
Goat Creek Total Suspended Solids (TSS) (New Construction)
Silviculture Harvesting

*Big Creek was removed from the list for “Alteration in stream-side or littoral vegetative covers” in April 2016.

Flathead Lake lies downstream about 25 miles from the forest boundary on the Flathead River and
about 8 miles downstream from the forest boundary on the Swan River. Aquatic life was first listed
as being impaired in Flathead Lake because of sediment in 1996, and the lake was still identified as
impaired for sedimentation/siltation in 2014 (Montana Department of Environmental Quality,
Planning, Prevention and Assistance Division, Water Quality Planning Bureau, 2014). The last
formal assessment by MDEQ was completed in 2000. Along with sediment, the lake is also listed as
impaired by polychlorinated biphenyls (PCBs), mercury, Total Nitrogen (TN), and Total Phosphorus
(TP). To address some of these listings, nutrient Total Maximum Daily Loads (TMDLs) for both TN
and TP were completed and approved for Flathead Lake in 2001(Montana Department of
Environmental Quality, 2001). In the summer of 2014, the Water Quality Planning Bureau of the
Planning, Prevention and Assistance Division of Montana DEQ re-assessed the existing Flathead
Lake sediment impairment listing and used a weight of evidence reassessment to determine that
Flathead Lake is not impaired for sediment and that beneficial uses in Flathead Lake are not
currently threatened or impaired by sediment (Montana Department of Environmental Quality,
2014).

Holland, Lindbergh, and Ashley lakes are within the forest administrative boundary and have been
classified as category 3- Insufficient or no data available to determine whether or not any
designated use is attained. Four waterbodies that are below our forest boundary, Whitefish Lake
(2004), Swan Lake (2004), Haskill Creek (2014) and the Stillwater River (2014) also have sediment
TMDLs that have been developed.

Municipal water supply

Haskill Creek originates northeast of the City of Whitefish at the Whitefish Mountain Resort, and it
flows approximately 11 miles to its confluence with the Whitefish River. Haskill Creek has three
main tributaries, First Creek, Second Creek, and Third Creek, all of which comprise Haskill Basin.
Second and Third Creeks are the primary source of the municipal water supply for the City of
Whitefish. The entire Haskill Basin Watershed covers approximately 8,200 acres, of which 53% is
privately owned, 41% is owned by the U.S. Forest Service, and 6% is owned by the State of
Montana. In recent years, sediment production from point and non-point sources has increased
throughout the Haskill Basin due to a variety of anthropogenic modifications, including land cover
disturbance, physical stream straightening, and floodplain encroachment, as well as residential and
commercial developments.

The proposed protection of land and water in Whitefish’s Haskill Basin has been ranked as the top
priority for the U.S. Forest Service’s Forest Legacy Program (USFS 2013).

Groundwater

Groundwater-dependent ecosystems are communities of plants, animals, and other organisms that
depend on access to or discharge of groundwater, such as springs, fens, seeps, areas of shallow
groundwater, cave and karst systems, hyporheic and hypolentic zones, and groundwater-fed lakes,
streams, and wetlands.
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Ground water is an important resource in Montana and it will likely become more important in the
future as the state’s population and industries grow. More than half of Montanans depend on
groundwater for their primary water supply. According to the Natural Resource Information Service,
groundwater provides 94 percent of Montana’s rural domestic-water supply and 39 percent of the
public-water supply. Montana uses over 188 million gallons of groundwater per day for domestic
use, public water supplies, irrigation, livestock and industry (USGS, Estimated Use of Water in the
United States in 2000). Water generated in the mountains of the forest is an important source of
recharge for valley aquifers and is therefore an important forest product.

Because of limited supply and lack of development opportunities, beneficial use of forest
groundwater is generally low. Consumption is limited to special- use permits and Forest Service
campgrounds or administrative sites with domestic wells. Off-forest, groundwater is used extensively
for pump irrigation and drinking water wells in the valley. There are very few natural sources of
ground-water contamination. Most threats to groundwater quality are linked directly, or indirectly, to
a variety of human activities. Ground water can be contaminated by; leaks from underground fuel
storage tanks and pipes, leaks from cemeteries, leaks from waste disposal sites such as landfills,
seepage from septic systems and cess pools, accidental spills from truck and train mishaps, saline
runoff from roads and highways, seepage from animal feed lots, irrigation return flow, leaching and
seepage from mine spoils and tailings, and improper operation of injection wells. None of these
activities occur on the forest, although hauling of coal from North Dakota on railcars along the
Middle Fork Flathead River remains a concern.

Bull trout are highly dependent on hyporheic exchange and groundwater areas that influence
spawning and winter habitat conditions. Weekes et al. (2012) outlines how such areas of strong
groundwater influence are determined by long-term geologic features, including moraines left by
retreating glaciers earlier in the Quaternary, more recent or contemporary rock glaciers, rock talus,
and ancient landslides and debris flow events. The unifying feature of these geomorphic controls on
groundwater is that they are permanent landforms with high permeability and water storage capacity
whose effects on hydrology last far beyond their initial creation by glacial or colluvial deposition.
Bull trout can be seen as ecological specialists where spawning and early rearing is highly depended
on the stream habitats these geologic features create, where flow and thermal conditions are
relatively invariant in the face of weather events and climate shifts. The direct reliance of bull trout
on groundwater influenced waters where temperature changes are not accurately predicted by
presently available climate hydrology change models such as the Climate Shield model (Isaak et al.
2015) may question the utility of the models in our area.

There are four major sources of groundwater influence and buffering of streams that support bull
trout spawning and early rearing: 1) Deep, long-residence groundwater associated with bedrock
fracturing and other geologic structures; 2) shallow slope aquifers, commonly associated with
ancient Quaternary glacial or periglacial deposits of sediment and soil that are recharged by wetland
complexes and associated upland processes, or in some cases by lakes deep enough to retain cold
water at depth, with water stored over time frames of months to a few years percolating subsurface to
recharge adjacent or connected streams; 3) delayed ice melt, storage, and percolation of runoff
through coarse---textured colluvial (periglacial and landslide) deposits in mountain tributaries; 4)
shallow aquifers associated with hyporheic entrainment of stream and riverine surface waters in
alluvial deposits, and discharge back into those surface waters. Recharge of alluvial aquifers by
winter and spring snowmelt, rain-on-snow, or rainfall results in storage of cold water for periods
ranging from weeks to months, lagged discharge of stored cold water back into surface waters during
the hottest summer and early fall months (Weekes et al. 2015).
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3.2.4 Riparian areas affected environment

In general terms, riparian areas are lands at the interface between land and a river or stream and
wetlands are lands that are saturated with water all year or for varying periods of time during the
year. Both encompass unique and diverse vegetation types that are closely associated with lakes,
streams, ponds, marshes, swamps, bogs, fens and other areas of high or fluctuating water tables.
Although they may occupy a small percentage of the landscape, riparian areas provide important
habitat for many terrestrial and aquatic species, including connectivity of habitat from headwaters to
downstream areas.

The vegetation composition and structure, and the pattern of the riparian and wetlands across the
Forest are highly diverse. Plant communities may be dominated by shrubs with few trees, or they
may be forested. Riparian vegetation may be dominated by hardwood trees, particularly black
cottonwood and paper birch, or coniferous species. Spruce and subalpine fir are most common, with
grand fir and western redcedar on the warmer sites. Other species, such as Douglas-fir and larch, are
also present in many riparian areas. Shrubs include alder, willows, red-osier dogwood, elderberry,
buckthorn, thimbleberry, twinberry, and hawthorn. Forbs and grass-like plants that occupy these sites
are quite diverse. The vegetative structure may include many decayed and dead trees, and multiple
layers of vegetation that include submerged vegetation along open water margins, as well as plants
that grow in conditions with variable amounts of soil saturation. Pattern of riparian and wetland
ecosystems vary from relatively narrow strips of land along perennial and intermittent streams in
deeply incised, steep mountain valleys, to marshes and adjacent wetlands within the wide valleys of
the major river bottoms. They may be interconnected in a linear fashion down hillsides and in
valleys; they may occur in clusters, or they may occur as isolated microsites in other ecosystems.
They are widely distributed across the forest, occurring at all elevations.

Riparian ecosystems are equally important habitat to wildlife for feeding, drinking, cover, breeding
season habitats, and habitat connectivity. They are often rich in bear foods such as skunk cabbage
and other herbaceous plants with nutritious bulbs. Many wildlife species are associated with riparian
ecological systems, including the Canada lynx, grizzly bear, common loon and fisher. Rocky sites
behind waterfalls provide key breeding habitat for black swifts. A federally listed threatened plant,
Howellia aquatilus, has been found in only one type of riparian pothole or wooded vernal pool in
Montana and it occurs on the Forest.

Riparian management zones (RMZs)

RMZs are areas where riparian-dependent resources receive primary emphasis and management
activities are subject to specific standards and guidelines. RMZs consist of upland and riparian
vegetation adjacent to streams, wetlands and other bodies of water help maintain the integrity of
aquatic ecosystems. Riparian processes maintain functions by (1) influencing the delivery of coarse
sediment, organic matter and woody debris to streams; (2) providing root strength for channel
stability; (3) shading the stream; and (4) protecting water quality. Fish and other aquatic life benefit
greatly from riparian protection due to the processes mentioned. The riparian plant communities
described above occur within RMZs. Most wildlife use riparian and/or aquatic habitats for at least
some of their daily or seasonal needs. Due to their linear or clustered nature, RMZs function as
important connectivity areas for numerous species of wildlife. The widespread distribution and
pattern of RMZs on the forest provide extensive habitat connectivity for wildlife.

RMZs adjacent to wetlands and streams are defined as follows (FW-STD-RMZ-01):

Category 1 - Fish-bearing streams: RMZs consist of the stream and the area on either side of the
stream extending from the edges of the active channel to the top of the inner gorge, or to the outer
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edges of the 100 year floodplain, or to a distance equal to the height of two site-potential trees, or
300 feet slope distance (600 feet, including both sides of the stream channel), whichever is greatest.

Category 2 - Permanently flowing non-fish bearing streams: RMZs consist of the stream and the
area on either side of the stream extending from the edges of the active channel to the top of the
inner gorge, or to the outer edges of the riparian vegetation, or to a distance equal to the height on
one site-potential tree, or 150 feet slope distance (300 feet, including both sides of the stream
channel), whichever is greatest.

Category 3 - Ponds, lakes, reservoirs, and wetlands: RMZs consist of the body of water or
wetland and the area to the outer edges of the riparian vegetation, or to the extent of the seasonally
saturated soil, or to the distance of the height of one site-potential tree, or 300 feet slope distance
from the edge of the maximum pool elevation of constructed ponds and reservoirs, or from the edge
of the wetland, pond, or lake, whichever is greatest. This includes Howellia sites and fens. These
category 3 RMZs are mapped and displayed in appendix B.

Category 4 - Seasonally flowing or intermittent streams and lands identified as landslide
prone: This category includes features with high variability in size and site-specific characteristics.
At a minimum, the RMZ must include: (1) the intermittent stream channel and the area to the top of
the inner gorge; (2) the intermittent stream channel or wetland and the area to the outer edges of the
riparian vegetation; (3) for Priority bull trout watersheds as identified in Appendix E, the area from
the edges of the stream channel , wetland, or landslide prone terrain to a distance equal to the height
of one site-potential tree, or 100 feet slope distance, whichever is greatest; or (4) for watersheds not
identified as Priority watersheds, the area from the edges of the stream channel, wetland, or landslide
prone terrain to a distance equal to the height of one-half site potential tree, or 50 feet slope distance,
whichever is greater. RMZs have been identified and mapped (figure B-09) across the Flathead
Forest, based on the criteria in categories 1 through 4 above, with the addition of riparian or wetlands
types from other data sources. These sources include riparian landtype inventory and mapping
conducted on the Forest; various Montana Natural Heritage Program data sets; data sets produced
locally on the Flathead Forest and by Forest Service Region 1; and the national Hydrologic Database
(accessed 2013).

There are about 427,320 acres of mapped RMZs on Forest lands, comprising approximately 18% of
NF lands on the forest. RMZs occur within all management areas, and all RMZs are classified as not
suitable for timber production. Approximately 20% of the total mapped RMZs occur within the
boundaries of management areas suitable for timber production (e.g., MA 6b, 6c, portion of MA 4b
and MA 7). These RMZ areas are excluded from calculations of suitable acres, (i. e timber harvest is
not programmed within RMZs) conducted for the effects analysis on the timber resource (refer to
Timber section of EIS).

During the past few decades, land managers have recognized the importance of riparian ecosystems
in maintaining water quality, terrestrial habitat, and aquatic habitat. As a result, riparian conservation
measures have been developed for federal, state, and private lands — helping to preserve and protect
the integrity of the riparian and wetland habitats, as well as the water quality of associated water
bodies. On NFS lands, site-specific standards and guidelines have been applied to RMZs, helping to
provide connectivity and maintain composition, structure, and function.

3.2.5 Aquatic species affected environment

This analysis considers bull trout (Salvelinus confluentus) and westslope cutthroat trout
(Oncorhynchus clarki lewisi) because these two species require colder and cleaner water and thus
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have stricter habitat requirements than other native fish in the plan area. Because of these two species
strict habitat requirements, plan components developed for these two species will provide stream
habitat conditions for other native aquatic organisms such as sculpins and tailed frogs. Other native
species known to be present in the project area are mountain whitefish (Prosopium williamsoni),
largescale sucker (Catostomus macrocheilus), longnose sucker (Catostomus catostomus), and sculpin
(Cottus sp.) in riverine environments. Native species found in lakes include: Pygmy whitefish
(Prosopium coulterii), Northern pikeminnow (Ptychocheilus oregonensis), Peamouth chub
(Mylocheilus caurinus), and Redside shiner (Richardsonius balteatus). Tailed frogs (Ascaphus
montanus), Long-toed Salamander (Ambystoma macrodactylum), Columbia Spotted Frog (Rana
luteiventris), Pacific Treefrog (Pseudacris regilla) and Western Toad (Bufo boreas) are also present
in the watersheds. Non-native brook trout (S. fontinalis), lake trout, (S. namaycush), rainbow trout
(O.mykiss), and grayling, (Thymallus arcticus), are present within the project area. Warmwater
species such as northern pike (Esox lucius), perch (Perca flavescens), and most recently walleye
(Sander vitreus) can be found in some lower elevation lakes and river sloughs on the valley floor
primarily off forest. These non-native fish are desired by anglers and provide recreational angling
opportunities both on and off the forest, however no plan components are being specifically
developed for these species since the plan components for bull trout and westslope cutthroat trout
will provide stream habitat conditions for trout species. Riparian management zones will provide for
protection of lakeshore habitat and water quality.

This analysis also considers Meltwater stonefly, Lednia tumana, which is a candidate species and has
been found in glacier meltwater in Glacier National Park and in upper Tunnel Creek below Mount
Grant and above Sunburst Lake on the forest.

Bull trout (threatened species)

In November 1999, the U.S. Fish and Wildlife Service (Service) listed all populations of bull trout
within the coterminous United States as a threatened species pursuant to the Endangered Species Act
of 1973, as amended (Act) (64 FR 58910; November 1, 1999). The 1999 listing applied to one
distinct population segment (DPS) of bull trout within the coterminous United States. The Forest is
in the Columbia Headwaters recovery unit. Recovery actions for bull trout (USFWS 2015),
developed in cooperation with Federal, State, tribal, local, and other partners, fall generally into four
categories:

1. Protect, restore, and maintain suitable habitat conditions for bull trout.

2. Minimize demographic threats to bull trout by restoring connectivity or populations where
appropriate to promote diverse life history strategies and conserve genetic diversity.

3. Prevent and reduce negative effects of nonnative fishes and other nonnative taxa on bull trout.

4. Work with partners to conduct research and monitoring to implement and evaluate bull trout
recovery activities, consistent with an adaptive management approach using feedback from
implemented, site-specific recovery tasks, and considering the effects of climate change.

Two basic life history forms of bull trout are known to occur: resident and migratory. Resident bull
trout spend their entire lives in their natal streams, while migratory bull trout travel downstream as
juveniles to rear in larger rivers (fluvial types) or lakes (adfluvial types). The populations in the
Flathead are an adfluvial migratory group, with juveniles moving downstream to rivers or lakes at
age 2-3, and then returning around age 6 to spawn. Bull trout spawning occurs in the fall, and the
eggs incubate in the stream gravel until hatching in January (Fraley and Shepard 1989). The alevins
remain in the gravel for several more months and emerge as fry in early spring. Unlike many
anadromous salmonids, which spawn once and die, bull trout are capable of multi-year spawning
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(Fraley and Shepard 1989). The historic range of bull trout stretched from California, where the
species is now extinct, to the Yukon Territory of Canada (Hass and McPhail 1991).

Several factors have contributed to the decline of bull trout. Habitat degradation, interaction with
exotic species, over harvesting, and fragmentation of habitat by dams and diversions, are all factors
contributing to the decline (Rieman and McIntyre 1995). A change in the species composition of
Flathead Lake is perhaps the most important factor in the decline of the upper Flathead bull trout
subpopulation (McIntyre 1998). Between 1968 and 1975, opossum shrimp (Mysis relicta) were
stocked in three lakes with tributaries feeding into Flathead Lake; the shrimp were then able to
migrate downstream and they became established in Flathead Lake. The shrimp were documented in
Flathead Lake in 1981, and populations peaked in 1986. Two non-native species, lake trout
(Salvelinus namaycush) and lake whitefish (Coregonus clupeaformis), expanded as juvenile fish
benefited from the addition of shrimp to the prey base.

It is believed that the expansion of the lake trout and lake whitefish contributed to the decline of bull
trout (McIntyre 1998). The mechanisms of the decline are not well understood, however, it is
assumed that the loss of kokanee as a food source for bull trout and competition/predation with Lake
trout was a major contributor to the decline in bull trout. Bull trout populations remain healthy in
Hungry Horse Reservoir. Lake trout are absent from Hungry Horse but have recently been
documented in Swan Lake which has raised concern among land and fishery managers and efforts
are underway to reduce lake trout (see below).

Westslope cutthroat trout (species of conservation concern)

The USFWS was petitioned by environmental groups to include the westslope cutthroat trout under
the protection of the Endangered Species Act. In 2003, the USFWS determined that the listing was
not warranted due to wide species distribution, available habitat on public lands, and conservation
efforts underway by state and federal agencies. The South Fork Flathead River drainage is
considered a stronghold for westslope cutthroat trout throughout its range (Shepard et al. 2005).

Westslope cutthroat trout have two possible life forms, resident and migratory. Migratory forms are
further divided into adfluvial (migrates to lakes) or fluvial (migrates to rivers). All life forms spawn
in tributary streams in the springtime when water temperature is about 10 Celsius and flows are high
(Liknes and Graham 1988). Cutthroat trout spawn when they are about 4 or 5 years old, and only a
few survive to spawn again (McIntyre and Rieman 1995). Fry emerge in late June to mid-July and
spend one to four years in their natal streams. Resident fish spend their entire lives in tributary
streams, while migratory forms may travel miles as they move between waterbodies and spawning
habitat.

The primary reasons for this species’ decline are similar to those discussed above for the bull trout.
Habitat loss is considered a widespread problem. Cutthroat trout have declined across their range due
to poor grazing practices, historic logging practices, mining, agriculture, residential development,
and the lingering impact of forest roads. Locally on forest, logging and associated road building have
had the greatest impact upon populations. Fish have been unable to use spawning habitat due to
barriers created by dams and road culverts. Genetic introgression with rainbow trout threatens long-
term persistence of westslope cutthroat trout, and is most likely the greatest threat (Hitt 2003).
Climate change may likely exacerbate the rate of introgression (Muhlfeld 2104). Efforts in the South
Fork have been underway since 2006 to chemically remove hybrids from high mountain lakes to
protect and restore westslope cutthroat trout genetic integrity and will be completed in 2017 to
protect this important stronghold (BPA 2005). Other efforts have included the construction of
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barriers in the Swan to prevent upstream invasion of brook trout and electrofishing removal in
Sheppard Creek since 1998 to also remove brook trout.

Meltwater stonefly (Candidate species)

The Meltwater Lednian Stonefly is a small, dark colored species of extremely cold glacier-fed
streams primarily at high elevations in Glacier Park. Little else is known about its habits or ecology,
except that the adults have hatched by mid-summer (July-August) and are presumably mating during
this time. The meltwater stonefly was found on forest in the headwaters of Tunnel Creek below
Grant Glacier in 2010 and above Sunburst Lake in 2015. This species could possibly be found in
other glacier meltwater areas although this habitat type is rare on forest.

The larvae are found in small alpine, mountain streams (Newell and Minshall 1976), but only those
closely linked to glacial run-oft (Treanor et. al 2013). Ecologically this species is a cold-water
stenotherm that is unable to tolerate warm water temperatures (greater than 10 degrees celsius) and is
generally collected within a few hundred meters of the base of glaciers or snow melt derived streams.

The greatest concern with this species is climate change which will continue to shrink glaciers that
this species is dependent on for survival. Estimates are that glaciers will be gone from Glacier
National Park by 2030, essentially the life of this plan. The Forest does not conduct activities in this
species habitat and thus will have no effect on the meltwater stonefly.

Western Pearlshell Mussel (Sensitive species Alternative A only)

Western pearlshell is a state species of special concern in Montana (S2) and is a species previously
identified as sensitive on the Region 1 Sensitive Species list (USDA Forest Service 2011b).
Montana’s populations of M. falcata may be significantly contracting and becoming less viable with
stream-decreased flows, warming, and degradation. Previously reported mussel beds in the larger
rivers (Blackfoot, Big Hole, Bitterroot, Clark Fork,) are extirpated from the drainage or are at such
low densities that long-term viability is unlikely. This mussel species appears to have crossed the
continental divide in Montana from west to east with its salmonid host, the westslope cutthroat trout,
Oncorhynchus clarki lewisi. This is the only native trout in the Missouri River headwaters. Reports
of the eastern M. margaritifera in Montana are apparently due to the mistaken assumption that a
mussel could not cross the continental divide (MNHP and MFWP 2011Db).

Western pearlshell occurs in sand, gravel, and even among cobble and boulders in low to moderate
gradient streams up to larger rivers. This species prefers stable gravel and pebble substrates in low-
gradient trout streams and intermountain rivers. Western pearlshell is found in runs and riffles in
stable main-current channel areas. This mussel is intolerant of silt and warm water temperatures
(Stagliano et al. 2007).

In large river systems, M. falcata attains maximum density and age in river reaches where large
boulders structurally stabilize cobbles and interstitial gravels. Boulders tend to prevent significant
bed scour during major floods. Boulder-sheltered mussel beds, although rare, may be critical for
population recruitment elsewhere within the river, especially after periodic flood scour of less
protected mussel habitat. In localized areas, where canyon reaches are aggrading with sand and
gravel, M. falcata is often replaced by Gonidea angulata.

Nearly all mussels require a host or hosts during the parasitic larval portion of their life cycle. Hosts
are usually fish species, and hosts for M. falcata in Montana were typically and historically
Oncorhynchus spp. (e.g., westslope cutthroat trout); but Salmo and Salvelinus (introduced species)
and even Rhinicthys and Catostomus (dace and suckers) are anticipated to be suitable hosts as well.
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Western Pearshell Mussels have been found in Ashley Creek about 2 miles below the forest
boundary (Stagliano 2007). Stagliano (2011) modelled likely mussel habitat on the forest and the
forest has surveyed many of the likeliest sites and have not found mussels on the forest. In addition,
the site on Ashley Creek is about 7 miles below Ashley Lake. The forest’s ownership is primarily
above Ashley Lake and any sediment generated from forest activities would settle in the lake.
Therefore, there will be no impact on western pearlshell mussels and they will not be discussed
further.

Bull trout and westslope cutthroat status by subbasin (8th digit HUC)

South Fork Flathead River

The South Fork Flathead River originates at the confluence of Danaher and Youngs creeks in the Bob
Marshall Wilderness area and flows north 57 miles into Hungry Horse Reservoir. It drains a 1,663
square mile area with an average annual discharge of 3,522 cubic feet per second (cfs). Bull trout are
native to the South Fork Flathead River drainage and are distributed throughout the Flathead River
Basin. Prior to human intervention, migratory bull trout that spawned and reared in the South Fork
occupied Flathead Lake as adults. Anecdotal information indicates that large adult bull trout were
seasonally common in the South Fork and several of its tributaries (MBTSG 1995). Construction of
Hungry Horse Dam in 1952-53 blocked access to the entire South Fork drainage. About 38% of the
spawning and rearing area once available to the Flathead bull trout population was cut off (Zubik and
Fraley 1987). Water stored in Hungry Horse Reservoir is used for power production, irrigation,
recreation, flood control, and to augment downstream flows for salmon passage on the Columbia
River.

The construction of Hungry Horse Dam in 1952 isolated the South Fork population of bull trout from
the rest of the Flathead River system. The MBTSG (1995) reported that the South Fork Flathead
drainage upstream from Hungry Horse Dam is the "most intact native fish ecosystem remaining in
western Montana." Currently, sub-adult bull trout upstream of the dam in Hungry Horse Reservoir or
in the South Fork mainstem above the reservoir reside for several years prior to maturity and
migration into tributaries to spawn. The majority of the spawning and rearing habitats for the South
Fork bull trout population are located in the back country areas, most of which is in the Bob Marshall
Wilderness. Juvenile bull trout rear from one to four years before moving downstream to the
mainstem or to the reservoir. In 1993, the Montana Department of Fish, Wildlife, and Parks
(MDFWP) surveyed tributaries suspected of bull trout spawning and found a total of 366 redds in the
South Fork drainage (MBTSG 1995). Of these redds, 64 were in non-wilderness areas and 302 in
wilderness areas. No spawning was observed in 21 of the 36 streams surveyed (Weaver 1993).

Eight of the streams that were surveyed in 1993 were selected as index streams for monitoring adult
bull trout abundance. Based on 1993 and 1994 spawning site inventories, the total population of bull
trout in Hungry Horse Reservoir was estimated at 2,932 and 3,194 respectively (Weaver 1993, 1994).
The MBTSG (1995) reported that the South Fork bull trout population trend is stable based on
available data. However, they cautioned that data are limited and more long-term information is
needed for a full assessment. Monitoring red counts over the last 20 years supports the premise that
the bull trout population is stable. Additionally, Weaver (1998) reported that sinking gill net sets in
the fall in Hungry Horse Reservoir indicate that catches appear to be some of the highest on record
during the 38-year period since gill netting began. This data also suggests a relatively stable
population. This is significantly different than the rest of the Flathead River Basin subpopulations.
The current status of Flathead River subpopulations of migratory bull trout in the Middle Fork and
North Fork Flathead River are depressed and the trend is declining. Refer to figures 3 through 7 for
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bull trout redd counts on the Forest. Redd counts from 1993 to 2015 in the South Fork indicate that

the bull trout population is stable (figure 6).

Figure 3. North Fork bull trout redd counts, 1980-2015.
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Figure 4. Middle Fork bull trout redd counts, 1980-2015.

Flathead National Forest DEIS 62

Volume 1: Revised Forest Plan



Chapter 3. Affected Environment Soil, Watersheds, Riparian Areas
and Environmental Consequences and Aquatic Species

Swan Valley Redd Counts
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Figure 5. Swan Valley bull trout redd counts, 1982-2015.
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Figure 6. South Fork wilderness redd counts, 1993-2014.
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Figure 7. Bull trout redd counts all basins, 1980-2015.

Two known disjunct populations of bull trout occur in the South Fork Flathead River drainage. Big
Salmon Lake supports a migratory bull trout population which uses 5.5 miles of Big Salmon Creek
upstream from the lake to a barrier falls for spawning and rearing. Doctor Lake also supports a bull
trout population, however little is known about this population, but it is suspected to spawn and rear
in a short reach of Doctor Creek upstream of the lake (MBTSG 1995).

Core areas are drainages that currently contain the strongest remaining populations of bull trout and
that must be given highest priority for protection as they will be the primary source of fish for
recolonization (Rieman and Mclntyre 1993). They are usually relatively undisturbed and have been
identified as needing the highest level of protection (MBTSG 1995). Core areas in the South Fork
include some of the tributaries flowing directly into Hungry Horse Reservoir. These include the
entire drainages of Wounded Buck, Wheeler, and Sullivan creeks. Also included as core areas are
tributaries to the river upstream of the reservoir (Spotted Bear River, Bunker Creek, Little Salmon
Creek, White River, Gordon Creek, Youngs Creek, and Danaher Creek) and the South Fork itself
above Gordon Creek.

Nodal Habitats are waters which provide migratory corridors, overwintering areas, or other areas that
are otherwise essential to bull trout at some point in their life history (MBTSG 1995). Nodal habitat
for the South Fork population is provided by the mainstem South Fork Flathead River downstream
from Gordon Creek, including Hungry Horse Reservoir (MBTSG 1995).

The MBTSG (1995) reported that the main single threat to the long-term survival of bull trout
inhabiting the South Fork Flathead River is illegal introductions, which may vary depending on
species introduced. Other threats are tied largely to forestry practices in the non-wilderness portion
of the watershed and the water level manipulations in Hungry Horse Reservoir. Illegal harvest during
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fall spawning in the back country areas (e.g. fall hunting in the Bob Marshall) was also identified as
a problem in the drainage.

The South Fork Flathead River drainage, upstream of Hungry Horse Dam, is considered the most
intact native fish ecosystem remaining in western Montana (MBTSG 1995). The 52 years of
isolation of the South Fork Flathead River bull trout population and the wilderness habitat
component has contributed to its relatively healthy population. There still remains uncertainty as to
what factors will be needed to maintain a healthy population in the future however.

The MBTSG (1995) has suggested that an appropriate conservation goal is to maintain the status
quo. It is believed that protecting and maintaining the existing native species complex through
natural production; maintaining the current genetic structure and diversity; and ensuring operation of
Hungry Horse Dam does not exceed the desired minimum pool level that the conservation goal to
meet bull trout life history requirements in the South Fork Flathead River will be met.

Westslope cutthroat populations in the South Fork are arguably the strongest within their range
(Shepard et al. 2005), given that there are no non-native fish, except for grayling in Handkerchief
Lake and the area is primarily wilderness.

Middle and North Fork Flathead River

The Flathead River drainage supports one of the largest migratory bull trout populations in the
United States. This population spawns in the tributaries of the North Fork and the Middle Fork of the
Flathead River. Historically, prior to the construction Hungry Horse Dam and Reservoir, Flathead
Lake bull trout had access to all three forks of the Flathead River (North, South, and Middle Forks)
and bull trout were widely distributed throughout the drainage. The South Fork population is
disconnected from the Flathead Lake population of bull trout and has been since the construction of
Hungry Horse Dam over 60 years ago. The Middle and North populations are considered one meta-
population since these fish depend on Flathead Lake for a major part of their life cycle. Juvenile fish
rear in the tributaries of the Middle and North Fork for one to three years before migrating back to
Flathead Lake (Fraley and Sheppard 1989).

The Middle Fork of the Flathead River originates in the Great Bear Wilderness at the confluence of
Bowl and Strawberry Creeks. It flows for 47 miles to Bear Creek along U.S. Highway 2 where it
forms the southern boundary of Glacier National Park. It then flows for 54 miles to its confluence
with the North Fork. There are 19 streams in the Middle Fork subbasin which are known to support
bull trout, including five in Glacier National Park.

At present, the predominant life history form of bull trout in the Middle Fork system is the
lacustrine-adfluvial. No resident populations are known to exist and there are no indications that
fluvial populations are present. Adfluvial fish reach sexual maturity in Flathead Lake at about age 6
and migrate upriver beginning in April. They reach the North and Middle Forks in June and July and
enter tributaries in August with spawning commencing in late September and October when water
temperatures drop to 9-10 degrees C (Fraley and Sheppard 1989). Incubation of eggs to emergence
of swim up fry lasts about 200 days with emergence occurring in April. Juvenile bull trout rear for 2
to 3 years in the streams until they migrate downstream to Flathead Lake.

Unlike the South Fork bull trout population, recent monitoring data indicate declining numbers of
spawning bull trout in the Middle Fork and North Fork River systems. This has caused concern about
the status of these Flathead Lake migratory bull trout. Bull trout numbers are down significantly in
the Middle Fork and North Fork. The mechanisms for the decline in the Flathead Lake migratory
population are not completely understood. However, the decline coincided with the introduction and
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subsequent population increase in mysis shrimp in Flathead Lake, which in turn, has been related to
the recent change in the composition of the fish community in Flathead Lake. Lake trout and lake
whitefish now dominate the fish community and may be responsible for the decline in bull trout as
well as other species. These changes in the Flathead Lake and River system are considered the
primary threat to bull trout in the entire drainage system (USFWS 2015). Lake trout and bull trout
competition has been documented elsewhere. Donald and Alger (1992) looked at 34 lakes in the
distributional overlap of the species and found that in 28 cases, only one species was present. In the
lakes where they were sympatric, lake trout were the dominant species and three case histories were
documented where lake trout completely displaced bull trout. A secondary threat is the high
incidental catch of bull trout and the strong fisheries management emphasis on introduced species as
well by-catch from gillnetting of lake trout (MBTSG 1995b, USFWS 2015). Forestry issues are also
considered important in the managed portions of the Middle and North sub-basins.

A panel of fishery experts concluded that if bull trout are to return to the levels of the 1980's, then
lake trout have to be reduced by 70 to 90% from current levels (McIntyre 1998). Ten of the 12 panel
members gave a 60 to 80% probability that lake trout can be reduced to achieve bull trout recovery
goals. The panel further concluded that introduced species are causing a decline of bull trout and
cutthroat trout in Flathead Lake. This conclusion is bolstered by the fact that bull trout populations
remain healthy in Hungry Horse Reservoir where lake trout are absent. It should also be noted that
outside of the isolated South Fork subbasin, bull trout in the Flathead system have declined equally
in wilderness and managed streams. These declining trends in both managed and wilderness streams
may indicate that habitat degradation may not be a primary factor in bull trout population declines in
the Middle and North Fork Subbasins.

Bull trout numbers in Flathead Lake have been estimated based upon redd counts. In 1982, the
highest bull trout redd count year, about 13,000 adult bull trout were estimated in Flathead Lake
(Weaver 1998). The lowest redd count year was 1996 and adult bull trout were estimated at 916 fish
(Weaver 1998). It is important to note that these are gross estimates based on complex assumptions,
but these numbers do provide an indication of how much has been lost.

Core areas are drainages that currently contain the strongest remaining populations of bull trout and
that must be given highest priority for protection as they will be the primary source of fish for
recolonization (Rieman and Mclntyre 1993). They are usually relatively undisturbed and have been
identified as needing the highest level of protection (MBTSG 1995b). Core areas in the Middle Fork
include: Nyack, Park, Ole, Bear, Long, Granite, Morrison, Schafer, Clack, Strawberry, and Bowl
Creek drainages. Nyack, Park, Ole creeks are within Glacier National Park. Core areas in the North
Fork include: Trail, Whale, Red Meadow, Coal and Big Creek drainages. These core areas are
identical to bull trout critical habitat. Climate change models (Isaak et al. 2015) may be a useful tool
to determine where cold water might persist into the future, thus identifying important watersheds to
protect as part of a Conservation Watershed Network.

The restoration goal for the migratory population of bull trout in the Flathead River drainage is to
maintain or restore self-sustaining populations in the core areas, protect the integrity of the
population genetic structure, and enhance the migratory component of the population (MBTSG
1995b). The specific goal is increase bull trout spawners to the level recorded in the 1980's and to
maintain this level for 3 generations. The average 1980 redd count in the Middle Fork index streams
was 151 (MBTSG 1995b). In 2015, 182 redds were counted in the index streams.

Flathead bull trout spawning site inventories from 1980 — 2015 in index stream sections are
monitored annually. Identical sections of these eight index streams are counted annually and
represent a known portion (about 45 percent) of the total bull trout spawning in the drainage. This
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indicates that index counts capture basin-wide trends, although there is some shifting between
individual streams.

Westslope cutthroat trout that are migratory have also been affected by lake trout predation in
Flathead Lake while resident populations remain strong.

Swan Subpopulation

Up until the last decade, the Swan River drainage provides habitat for one of the strongest collections
of local migratory bull trout populations remaining in the State of Montana (MBTSG 1996b). At
least 23 tributaries support some level of juvenile bull trout rearing (Leathe and Enk 1985). Bull trout
spawning occurs in at least 10 tributary drainages. Core areas include: Elk Creek, Cold Creek, Jim
Creek, Piper Creek, Lion Creek, Goat Creek, Woodward Creek, Soup Creek, and Lost Creek as well
as Swan Lake, Holland Lake and Lindbergh Lake. Major spawning and rearing areas in the Swan
River drainage are highly groundwater influenced which reduces the risk of impact from drought
conditions. Bull trout are thought to be primarily adfluvial fish and mature in Swan Lake, located at
the northern end of the Swan Valley. The recent invasion of lake trout into Swan Lake threaten the
long-term viability of this population. Efforts are underway for removing lake trout from Swan Lake
and are discussed below.

The Swan Valley has historically been one of Montana’s strongest bull trout populations. However,
in 1998, anglers began to occasionally catch adult sized (20-30 inch) lake trout from Swan Lake and
the Swan River. In 2003, the level of concern was compounded when biologists gillnetted juvenile
lake trout from Swan Lake, indicating that wild reproduction was occurring. Since 2003, lake trout
catch by anglers as well as during Montana Fish, Wildlife & Parks (FWP) biological sampling
continued to increase, another indication that the population was expanding. Research efforts from
2006-2008 focused on lake trout population demographics and exploring potential techniques to
reduce lake trout numbers while minimizing bull trout bycatch. Based on case histories from nearby
waters, managers determined that developing long-term management actions to control this
increasing lake trout population was necessary in order to maintain the popular bull trout and
kokanee fisheries.

In 2009, FWP released an environmental assessment (EA) for a three-year experimental removal of
lake trout in Swan Lake. From 2009-2011, over 20,000 lake trout were removed from Swan Lake.
Modeled total annual mortality rates for lake trout year classes vulnerable to the nets (Age classes 3,
4, and 5) were higher than literature suggests are sustainable (50%). FWP released another EA in
May 2012 for a five-year extension of the project to further evaluate the long-term effectiveness of
the current lake trout suppression effort relative to measurable goals and specific success criteria
outlined in the original 2009 EA. About 25,000 lake trout have been removed under the suppression
program from 2012-2014 (Rosenthal et al. 2015). The forest has been supportive of the netting effort,
both financially and socially.

Bull trout redd counts (i.e., spawning beds) in the Swan drainage in 2014 were higher than in 2013
and juvenile abundance surveys conducted in select streams indicated that the juvenile numbers
remain at least stable.

Westslope cutthroat trout populations remain strong in some tributary streams but have been replaced
by brook trout and have hybridized with rainbow trout in other streams.
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Non-native fish

The Draft Columbia Headwaters Recovery Unit Implementation Plan for Bull Trout Recovery Plan
(USFWS 2015) documents primary threats to bull trout. The greatest threats throughout the Flathead
are non-native species interactions, primarily lake trout. It is important to note that habitat condition
is not listed as a primary threat in any of the Flathead Core areas except for Upper Whitefish Lake
which is primarily within the Stillwater State Forest managed by Montana DNRC. PIBO monitoring
data for bull trout watersheds indicates that habitat is in good condition. Declines in bull trout
populations are largely associated with non-native species interactions.

The primary threats as identified in the RUIP in the Swan and Flathead Lake core areas are:

“Nonnative fishes: Lake trout represent the single largest primary threat to bull trout, overwhelming
the FMO habitat in Swan Lake. Lake trout invasion and expansion in the past 20 years, coupled with
a robust Mysis population from a 1970’s introduction, has compromised bull trout survival
(predation) and introduced competition for a limited prey base (primarily kokanee) available to
piscivores. Brook trout have been present in most SR tributaries for a half century or longer, with no
documented recent change in status, but in some important SR tributaries (e.g., Lion, Goat) resulting
in high documented rates of hybridization. Hybrids are abundant throughout SR and FMO (observed
hybrids to 8-10 Ibs in Swan Lake), further reducing potential bull trout recruitment. (FMO =
foraging, migrating, and overwintering habitat, SR = spawning and rearing habitat)”*In the 1980’s,
the nonnative lake trout expanded in the Flathead Lake and mainstem Flathead River FMO habitat,
triggered by the accidental Mysis introduction (now estimated 1+ million lake trout population).
Concurrently, the complete collapse of the formerly abundant kokanee forage base for lake trout
likely lead to substantial increase in predation of bull trout and competition for other foods. This
combination of effects likely caused the subsequent rapid decline in bull trout, demonstrated by a 75
percent decline in redd counts from the 1980s levels. Partial recovery of bull trout occurred in the
2000’s (to approx. one-half 1980’s levels) but gains have stagnated and are fluctuating below
conservation objectives. Nonnative lake trout predation and competition remains a substantial threat
to bull trout in this system. Predation from nonnative northern pike populations in the mainstem
Flathead River is a documented threat.”

“Fisheries Management: Loss of bull trout from angling bycatch mortality (combined Flathead
Lake and River system) and occasional poaching contributes to the low populations in this system.
Low population size (single digit redd counts) are a concern in some SR tributaries, especially in
recent years in the North Fork Flathead SR streams. Sampling mortality of bull trout due to
aggressive monitoring in SR habitat (e.g., North Fork Flathead) and gillnetting for lake trout
suppression in Flathead Lake may directly impact potential recruitment and reduce local
populations.”

Flathead Lake bull trout have similarly declined due to negative interactions with lake trout. The
Confederated Salish and Kootenai tribes began a netting program in 2014 to reduce lake trout with a
long term goal to reduce the population of age 8 and older lake trout by 75%. Modelling results show
that suppressing lake trout can result in an increase in bull trout (Hansen 2015). In 2014, about 8000
lake trout were netted and another 68,000 were harvested through general angling and the Mack
Days tournament (Hansen 2015).

Hybridization of westslope cutthroat trout with non-native rainbow trout is increasing in the Flathead
River drainage (Muhlfeld et al. 2015; Boyer et al. 2008). Hybridization reduces reproductive success
of westslope cutthroat trout and can lead to a loss of the species and genetic material (Muhlfeld et al.
2009a). Several efforts are ongoing to reduce hybridization. Trapping of rainbow trout in select
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Flathead tributary streams, i.e., Abbott Creek and Rabe Creek on forest is designed to prevent the
spread of hybridization up river into the North and Middle Forks. Removal of hybrids from high
mountain lakes within the South Fork since 2006 is nearing completion which will secure a large
stronghold for the species without threats from non-native brook trout and rainbow trout (MWFP
2006). Kovach et al. (2014) demonstrated that dispersal of hybrid individuals from downstream
source populations is a significant factor, and probably the primary mechanism contributing to the
spread of hybridization between cutthroat and rainbow trout. Temperature may play a key role in
reducing hybridization between the two species with westslope cutthroats favoring colder water, thus
climate change is a concern in the long term. The distribution and colonizing success of rainbow
trout is positively correlated with temperature in areas where westslope cutthroat trout are native
(Muhlfeld et al. 2009a, Muhlfeld et al. 2009b). Brook trout tolerate increased sediment levels
(Shepard et al. 1998, Shepard 2004) better than cutthroat trout. Thus, the negative effects of
nonnative fish on native species can be expected to amplify with increases in other system stressors.

Aquatic invasive species

Nonnative invasive species are a serious threat to all aquatic habitats in the United States. The
severity of this threat is difficult to assess or predict in this plan area, or in any other specific locality.
Zebra and quagga mussels are a serious threat to water quality and aquatic lifeforms. Fortunately,
these mussels have not been found in the Flathead Valley, however Eurasian milfoil has been
documented just off forest in Beaver Lake outside Whitefish. Mandatory check stations for all
watercraft have become throughout Montana to prevent the spread of invasive species.

When a new aquatic invasive species invasion occurs in a locality, it often requires research and
observation time before reliable inferences can be made regarding spread patterns, specific effects,
and potential containment strategies. A baseline often is lacking to predict how an invasive species
from another region or continent will respond when introduced into a new environment. Since a local
environment contains a unique assemblage of thousands of interconnected components and
processes, the results in one area can vary slightly or significantly from previously infected areas.

If an aquatic invasive species becomes established, elimination may be nearly impossible and efforts
for containment can be very difficult, time consuming, and expensive. Thus, prevention of invasions
is of paramount importance in land and natural resource management. This involves recognizing the
vectors for infection and spread and implementing safeguards, or resource protection measures, to
minimize and prevent the transmission of invasive organisms through these pathways. An example
of a transmission vector would be pumps and other fire equipment that come into contact with water.
This equipment is increasingly used and transported globally between projects. Microbes, spores,
planktonic larval and adult stages, and plant materials can easily be spread on this and other
equipment. Requiring effective sanitation and inspection measures would be appropriate resource
protection measures.

3.2.6 Soil environmental consequences

Analysis focuses on activities that could have measurable impacts to soils over the next planning
cycle, examining direct, indirect and cumulative effects on the “footprint” of federal land managed
by the Flathead National Forest. Management activities that harvest timber, reduce fuels and
decommission roads would have the highest potential for affecting soil condition. Effects of
herbicide activities would be small and relegated to primarily administrative areas such as roadside
spraying; adverse impacts to soils are controlled through limits on herbicide type and application
rates (USDA 2001). To address cumulative effects, analysis discusses past and foreseeable future
impacts on soil within the Flathead NF. Activities on adjacent private, state and federal ownership
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were not found to have detectible impacts to soil condition and therefore not discussed in this
section.

The direction for forest service management of soil directly tiers to the National Forest Management
Act (16 USC 1604) which stipulates to “ensure...evaluation of the effects of each management
system to the end that it will not produce substantial and permanent impairment of the productivity
of the land.” The past forest plan standards along with current guidance at the Regional and
Washington office level interpret NFMA’s direction to manage for sustained soil productivity. The
proposed forest plan would continue to manage for long term soil and site productivity (DC 1) on
lands designated for growing vegetation. Areas dedicated to infrastructure such as administration
sites, mines, system roads and campgrounds are not part of the productive landbase.

The new planning rule (USDA 2012) broadened the soil management direction, requiring plans to
maintain or restore terrestrial ecosystems, put more succinctly in terms of ecosystem services. The
forest service manual outlines these services as soil biology, soil hydrology, nutrient cycling, carbon
storage and soil stability and support (USDA 2010).

Since attributes of ecosystem services are difficult to measure in the field, associated factors that can
be readily observed and measured are used. These are: disturbance to surface organic matter, termed
“dynamic” soil quality; and disturbance to topsoil termed “inherent” soil quality (Craigg et al. 2015).
The core idea is that maintenance of soil quality provides for ecological services. Most management
activities affect dynamic soil quality but it can improve relatively quickly as surface leaf litter and
roots in the soil rebuild organic matter stocks. In contrast, inherent soil quality describes the
summation of a site’s potential to support growth based on bedrock, climate, and rate of soil
development. When management activities displace or remove portions of the topsoil, this impacts
the inherent soil quality, which involves a longer term recovery than disturbance to dynamic soil
quality. Using soil quality terminology, the Flathead NF desires management actions not lead to
permanent impairment on land designated productive landbase (DC-Soil-1). This desired condition
maintains or improves dynamic soil quality (DC-Soil-2) and conserves inherent soil quality. An
instance in the latter case is acknowledging that management in steep topography has risks for slope
failure. The Flathead NF therefore intends to manage activities to avoid triggering any landslides or
slope failures (DC-Soil-3).

Stressors

Wildfire, prescribed fire, timber harvest and fuels management will continue to affect soil condition
over the next planning period. The steep topography of the Flathead NF naturally predisposes slopes
bared after wildfire to erode and deposit soil materials. Wildfire followed by intense rainfall will
continue as a natural geomorphology agent as it has occurred episodically in Rocky Mountain forests
for millennium (Miller et al. 2003, Kirschner 2001). When taking a closer look over a century scale,
fire incidence coincides with warm phases of the Pacific Decadal Oscillation (Morgan et al. 2008).
This latest warm cycle has continued with periods of dry springs with hot summers. These conditions
align with large scale fire pattern based on tree-ring research (Ibid). Climate change predictions
suggest a continued increase in monthly temperatures along with longer periods of summer drought
that increase wildfire hazard (section Fire and Fuels Management). It’s uncertain if climate change
trends may prevent the cyclic return to cooler conditions (Halofsky et al. 2015).

Fire impacts soils by burning up soil organic matter and producing surface conditions prone to soil

erosion and deposition. The impact is described qualitatively as soil burn severity which conveys the
magnitude of energy released from the consumption of fuels and the duration of heating. When fires
burn all the above ground biomass and forest floor, a large portion of the nutrient supply is volatized
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into the atmosphere, while the residual products of burning creates higher mineral nutrient contents
in soil layers (Neary et al. 1999, Erickson and White 2008). The soil inherent quality may remain
intact after wildfire since wind driven fire rarely heats deep into soil (Hartford and Frandsen 1992).
However, after the wildfire, the lack of forest canopy and bare soil creates conditions for high
erosion hazard. Water and wind erosion transport and deposit soil material incrementally downslope
until slopes stabilize. Erosion is highest where fires burn severely on steep hillsides; typical fires
result in 10 — 30 percent of the fire area burning with high severity based on Burned Area Emergency
Rehabilitation maps for the Flathead NF. Though natural, recovery in these areas depends on
available moisture and recolonization from neighboring vegetation and soil patches. Dry southern
slopes may recolonize slower from droughty conditions and thin soils.

Timber and fuels projects would continue as management activities that have the highest areal
impact on soil condition over the next planning period, albeit at reduced levels than historical.
Timber harvest treatment averaged about 11,000 acres per year at the inception of the forest plan in
the late 1980’s, whereas now timber harvest averages around 2,000 acres per year. Amount of
regeneration harvest cutting has trended downward, and intermediate harvest (thinning) and salvage
harvest has trended upward. There has also been increased emphasis on timber harvest in the
wildland urban interface.

The majority of harvest would occur on lands designated as suitable for timber production in the plan
(see Timber section of the EIS). The exact location of future timber harvest will depend largely on
factors of road access and site specific forest conditions relative to the desired conditions as outlined
in the forest plan. However, uncertain disturbance events will also influence location and extent of
harvest. For example, harvest peaks in the 1970s and 1980s largely responded to outbreaks of
mountain pine beetle in lodgepole pine stands. Harvest in the 2000s followed large wildfire events,
with salvage harvest accounting for about 25% of the harvest acres in that decade. Timber harvest
may also include some areas regenerated in the 1970s that reach commercial size. However, young
forests within recent wildfire areas will not reach commercial size during the life of the plan.

Road access will largely dictate timber harvest since the Flathead NF continues to reduce the road
network to a manageable level. Costs of road maintenance and managing for habitat factor into the
Forest’s decision to decrease the road template. At the time of the first forest plan, the Flathead NF
was still actively building roads and extending its operational footprint. The network in the early
1990°s was 3,842 miles whereas now system roads account for 3,566 miles as of 2014. The
difference is actually much more striking since road decommissioning has taken off the template 787
miles of classified roads from 1995 through 2015. Road management shifted to decommissioning
roads in the late 1990°s with attention to maintaining grizzly core area and the corresponding need to
reduce watershed effects. The new planning period should see continued emphasis on road
decommissioning and any new system road building will likely be confined to re-alignments.

Effects from timber harvest

Harvesting timber requires machinery to cut and yard trees to landings sites that can compact and
displace soils (Page-Dumroese et al. 2010, Cambi et al. 2015). Intensity and extent of impacts are
managed by project mitigation and best management practices. Using soil monitoring, the forest
service evaluates the efficacy of forest treatments by comparing disturbance extent against soil
quality thresholds. When soil disturbance surpasses these thresholds then long term impairment
could occur and the disturbance is considered detrimental to soil quality (USDA 2014). The Flathead
NF forest monitoring has found that harvest methods that result in the highest disturbance use ground
based harvest and skidding (Basko 2007, Milner 2015). Contemporary methods have reduced
impacts with lower pressure, wider track or tread equipment, although economics and advances in
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mechanization have driven operators to favor ground based equipment. Over the last five years, the
Flathead NF used ground based equipment methods to harvest 98 percent of the treated acres.

Within an activity area, typically defined as a treatment unit, timber harvest over the next planning
cycle will likely impact soils at the same disturbance intensity as over the last fifteen years. Flathead
NF soil monitoring over this period found logging systems result in detrimental soil disturbance, on a
percent area basis, of 10-15 percent for ground based, 2-8 percent for skyline, and less than 2 percent
for helicopter yarding (Milner 2015). The most pernicious impacts from ground based harvest
remain at roughly three to five percent, mainly along high traffic skid trails and excavated skid trails
(Milner 2015, Grier 2015). In contrast, historical timber harvest and site preparation practices left up
to 30 percent of the soil area severely impacted (Klock et al. 1975, Clayton 1990), at least twice the
disturbance area of contemporary harvest practices. Monitoring in the 1990’s shows that dozer piling
systems were replaced with feller bunchers and low severity broadcast burning for site preparation
(Basko 2002).

A recent shift in timber practices that may increase soil disturbance over the next planning period is
the use of a mixed ground based and skyline system on ground with greater than 40 percent slope
pitch. Feller bunchers can range up to 50 percent slope pitches and have lower unit cost compared to
hand felling. In these steep areas, feller bunchers harvest the trees and skyline systems yard the
material to landings. Traditional ground based yarding does lead to the highest soil disturbance from
repeat travel and heavy loads, but is excluded for these reasons from slopes greater than 40 percent.
Monitoring has shown these mixed groundbase/ skyline systems to produce higher levels of soil
disturbance than standard hand felling with skyline yarding, but can remain below the 15 percent
areal standard. The use of mixed harvest systems will depend on site characteristics and operator
performance. Soil-STD-Soil 1 and STD-Soil 2 are a relatively conservative approach to ensure that
forest practices minimize damages to inherent soil quality.

Current findings from the FS Long Term Soil productivity study suggest that the extent of the
impacts can relate to soil texture and organic matter (Powers et al. 2005, Page-Dumroese et al. 2010)
but often as confounding variables. For example coarse textured soils appear resistant to compaction
(Gomez et al. 2002), but also nutrient poor and so particularly at risk to the nominally least risky
treatments that remove forest floor (Page-Dumroese and Jurgensen 2006, Page-Dumroese et al.
2010). Forestry research has underscored the importance of organic matter documenting the soil
benefits of downed wood (Harvey et al. 1989, Graham et al. 1994), forest floor and soil organic
matter (Jurgensen et al. 1997). However at this time we have no clear guidance on target levels by
habitat or soil type since organic matter levels vary in step with forest succession. The Rocky
Mountain Research Station, has responded by initiating studies to establish minimal necessary
amounts of organic matter by habitat type. In the interim, the soil management on the Flathead has
adopted the guideline FW-GDL-Soil 4 that conserves the forest floor and coarse wood levels. The
forest floor can act as a mulch and buffers the soil microclimate to hold water on droughty sites for
soil and plant processing in addition to providing a nutrient cache. Cold sites will not have the same
water issues and thus adequate forest floor can be less constraining for growth. Across all sites, a
minimal coverage of 85 percent areal extent stabilizes soils by providing protective ground cover
that resists rainfall runoff (FW-GDL-Soils 3).

Coarse wood debris in the form of slash can provide a practical and effective mitigation for reducing
harvest impacts on soil physical function and processes (Harvey et al. 1989, Graham et al. 1995).
Leaving harvest slash along skid trails can prevent compaction (Han et al. 2009) and enhance soil
recovery (Page-Dumroese et al. 2010). It’s acknowledged that the coarse wood debris contains very
little nutrient value (Liaho and Prescott 1999), but the benefits as groundcover and tempering soil
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climate promotes soil biologic activity. Target coarse wood levels balance needs for fuels reduction,
soil production and wildlife. Optimal ranges for Montana and Idaho forests were reported as 5 to 20
tons per acre for warm sites and 10 to 30 tons per acre for cooler sites (Brown et al. 2003). The new
plan leaves flexibility for coarse wood levels to vary at the project level depending on the fire risk,
site type, and soil condition, but guidelines range between 10 to 40 tons per acre (FW-GDL-TE&V -
10).

Level of timber harvest by alternative

The action alternatives vary by annual harvest level as shown in the Timber Environmental
Consequences Section. The annual amounts of timber harvest estimated to occur the first decade
would be 2,845 acres for Alternative B, 2,577 acres for Alternative C, and 1,833 acres for Alternative
D. These estimates were modeled and best used for comparison rather than absolute values. For
context, all action alternatives would likely treat less acres annually than the current annual average
of 3,800 acres per year. All alternatives were equally limited by budget. Alternative D has a low
amount of acres mainly due to the higher level of regeneration harvest and selection (by the model)
of forest conditions more cost effective to treat. Alternative C shows nearly the same acres of harvest
in the first decade as Alternative B, but nearly all acres would have intermediate treatments (modeled
as commercial thinning). Refer to the Timber section for more information.

Alternative C’s use of less regeneration harvest theoretically reduces the intensity of soil disturbance
from less equipment travel and landing needs. Basko (2007) accounted for this potential reduction in
soil disturbance predictions for the Flathead NF. However, forest monitoring has not found forest
treatment intensity to equate to disturbance, because skid trails are a far greater disturbance factor
than the degree of tree removal. Soil compaction largely occurs after only three passes by equipment
and most pronounced on skid trails (Williamson and Neilson 2000, Han et al. 2009). Because the
same skid trail networks are used for both thinning and regeneration type harvests they have near
equal rates of soil disturbance (Milner 2015).

Forest reduction in system roads has increased reliance on temporary roads to access timber. Most
temporary roads are historical routes that have existing prisms. Direction for temporary roads
continues to evolve, although once the forest removes the roads from administrative infrastructure
then these areas become part of the productive landbase. With the new forest plan, the forest will
consider both stabilizing and improving soil recovery on these temporary road templates. Soil
function shall be restored on temporary roads when management completes activities that use these
roads. Restoration treatments shall be based on site characteristics and methods that have
demonstrated to measurably improve soil productivity (FW-STD-Soil 3). The standard applies to
both newly constructed and re-used templates.

The beneficial effects from road decommissioning will depend largely on site potential for recovery
(Switaski et al. 2004). For example, droughty slopes with high evaporative loss on sunny aspects will
recover more slowly than moist northern aspect slopes. Road treatments will stabilize the surface
from erosion, while soil biology, soil chemical and hydrologic properties slowly recover as plants
recolonize. Lloyd et al. (2013) quantified road recovery on the Nez Perce —Clearwater NF, showing
faster soil recovery for treated roads where the road prism was outsloped along with some level of
revegetation versus abandoned roads. She found topsoil developed on treated roads three times the
depth over one decade than topsoil on roads abandoned for thirty years.

Standard mitigation techniques to limit soil damage from ground based equipment would be carried
forward into this next planning cycle. Standard practices limit equipment operation on steep slopes
(FW-GDL-SOIL1) and control seasonal operation when soils are more vulnerable to compaction and
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displacement. The plan however does not stipulate operation restrictions to particular conditions.
Such limitations would be evaluated on a project basis due to variable soil properties.

The forest plan further addresses potential soil damage by avoiding sensitive soils prone to soil
saturation and thin rocky soils that may be unstable. These areas were considered not suitable for
timber production since harvest operations could produce irreversible soil damage and reforestation
is uncertain. The areas were selected using mapping from the Flathead NF land system inventory
(Martinson and Basko 1983) and the R1 Potential Vegetation Type Layer (USDA 2004) (see table 7).
All action alternatives exclude these sensitive soil areas. In addition, the forest plan lowers risk of
soil damage outside of these unsuitable areas with guidance that ground-disturbing management
activities should not occur on landslide prone areas (FW-GDL-SOIL-02).

Table 7. Landtypes with sensitive soils excluded from the suitable timber base.

Landtype Name Sensitive Attribute
10-2, 10-3, Wet alluvial deposits that include flood plains and Poorly drained, saturated
14-3 moraine depressions with lake bed sediments conditions
12 Moraine depressions with lake bed sediments where Poorly drained, saturated
wet meadow grasses, sedges, shrubs grow conditions
17 Avalanche debris fields Steep and rocky thin soils
54 High elevation cirque basins, rockland Steep and rocky thin soils
55 Low to mid elevation rocky hillsides with sparse forest Rocky thin soils
cover
72 Steep high elevation cirque headwalls and ridges; Steep, rock thin soils and short
rockland, talus mosaic with soils growing season
75 Rocky thin soils and alkali soil

Rock cliffs and limestone areas sparse forest cover conditions that restricts growth

Predicted effects from fuels management

Fuels treatment would continue as a method to reduce fire risk. Prior to year 2000, fuels treatment
was primarily a connected action to timber treatment. With the National Fire Plan passed in 2000,

fuels treatment intensified steadily in tandem with commercial harvest and as a separate treatment.
Fuels treatment also involves managing wildfire for resource benefit since many of the habitats on
the forest have not had fire over the last 100 years.

For the past twenty years fuels are treated with a combination of mechanical treatment and
predominantly underburning instead of broadcast burning. Figure 8 shows an increase proportionally
in underburning over broadcast burn since about the year 1990, but also the dramatic increase in
wildfire acres. Broadcast burning removes slash and understory vegetation to facilitate reforestation,
but has had negative consequences by consuming the forest floor and leaving scant groundcover.
Underburning, on the other hand, results in low and moderate burn severity that retains soil
groundcover and forest floor. It is also used in conjuncture with whole tree yarding that removes fuel
even before burning. A tradeoff of whole tree yarding, however, is the export of nutrients offsite by
removing nutrient rich green foliage.
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Figure 8. Prescribed and wildfire acres burned over the last planning period.

For the next planning period, the Forest would continue to treat fuels in the wildland urban interface
using a mixture of pile burning, mechanical removal and underburning. As noted above the treatment
type affects soil condition by removing vegetation that would otherwise decompose in soil and build
up soil carbon. The loss of vegetation by treating fuels is not far removed from natural processes
since fire regularly removed vegetation by volatizing biomass. However, the impact may vary by site
type. Those areas with organic soils in topsoil that grow abundant grasses and forbs on dry sites
likely experienced frequent fire. In these areas, treating fuels aligns with ecological processes and the
soils have a higher proportional amount of organic matter in the mineral soils to buffer the removal.
For other moist types, the fuels treatment may not directly align with natural cycles. Treating fuels
temporarily removes dense growth but the moist conditions favor quick regrowth. Repeated removal
of vegetation to mitigate fire hazard would be out of sequence with the long periods between fires
that these vegetation communities typically experienced. These treatments would reduce vegetation
leaf and root litter contributions to soil with overall impacts depending on soil fertility.

One benefit of fuels treatments that re-introduces fire is that the fire can improve soil condition.
Burning creates a net increase in available nutrients, both in terms of the products of fire contained in
ash residue and the higher decomposition rates after the fire. Almost immediately, burning increases
the amount of mineral nitrogen levels for plants and soil organisms (Choromanska and DeLuca 2002,
Hart et al. 2005), a limiting nutrient in most forest ecosystems (Binkley 1991). In drier habitats, this
increase can be detected as much as 50 years after fire (McKenzie et al. 2004). The burning also
increases charcoal production that conditions soils, increasing water holding capacity and providing
exchange sites for plants and soils to acquire nutrients (DeLuca and Aplet 2008).

Acknowledging that fuels treatment often requires use of ground based equipment, the Flathead NF
would apply the same mitigation as for timber harvest to limit the amount of soil disturbance from
equipment travel. The same guidelines as for timber would also apply for retaining a minimum level
of soil organic matter and groundcover (FS-GDL-Soil 4). The levels will vary at the project level
depending on the fire risk, site type, and soil condition (FW-GDL-TE&V-10).
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When comparing the impact of fuels treatment across the alternatives, all action alternatives would
lead to greater acreage burned than the current plan by managing wildfire for resource benefit.
Active reduction of fuels would likely track with timber harvest with descending treatment as
follows: Alternative B, Alternative D and Alternative C. The amount of fuels treatment will be
budget controlled, similar to timber harvest activities

Effects from infrastructure

The forest would continue to reduce the road system towards a manageable amount. Over the last
twenty years, about 19 miles of road was built while about 787 miles of road was decommissioned.
Future road building would likely be confined to realignment, while the main emphasis would
continue on decommissioning roads. Where roads are built, the average amount of soil extracted is 3
acres per mile assuming a fifty foot wide prism. The road decommissioning treatment repurposes the
road area back to productive landbase and no longer manages these as administrative areas.

The net effect of reallocating more area back to productive purposes would largely be positive. As a
means to sustain productivity, the forest will evaluate not only stabilizing these old road areas but
prescribe treatments to promote soil recovery (FW-STD-Soil 4).

Reducing management risk for soil erosion

Adequate canopy and groundcover is the best protection against soil erosion. Foliage intercepts
rainfall, understory vegetation and forest litter reduce the impact and enhance infiltration through
rooting. Overland flow, much less surface erosion, is rare in Rocky Mountain forests (Wondzell and
King 2003). Using Disturbed WEPP, a soil erosion model amended for forested environments, soil
erosion rarely occurs if groundcover exceeds 85% cover (Elliot 1999). The forest monitoring of soil
disturbance shows that in general timber harvest activities do leave extents of bare soil that exceed
10 percent (Milner 2015). Standard practices in addition to new reclamation measures would contain
offsite erosion. GDL-Soil 3 would lessen surface soil erosion by ensuring management activities
maintain at least 85 percent cover. Use of slash on skid trails is one measure adopted more
commonly that increases groundcover and facilitates vegetation regrowth on disturbed soil surfaces.

Managing prescribed fire and wildfire for resource benefit poses temporary risk for erosion/
deposition during at least three years post fire depending on remaining groundcover. After fire, the
blackened ground stabilizes as plant cover and roots secure the surface, and loose exposed soil
transports downslope. Across blackened areas, the net effect of the burn residue and surface sealing
of soil pores can exacerbate erosion potential by slowing infiltration (Wondzell and King 2003,
Larson et al. 2009). This post burn condition is highly variable spatially and decreases over time
(Doerr et al. 2006). All action alternatives would have similar direction for this fire management.

The proposed Flathead NF plan has, as a desired condition, management not destabilize areas with
highly erodible soils or mass failure potential. Most of the erosion issues from road failures associate
with either decommissioned or abandoned roads. The Flathead has generally low risk for mass
failure overall due to the stable Belt metasedimentary geology. The most extreme failure potential
was found in the Skyland/Puzzle Creek area, which the 1985 plan excluded based on environmental
analysis in 1974. However, due to current engineering techniques and harvest equipment, the risk
would be less than the initially proposed jammer logging in the 1970’s. The main triggers for road
failure involve saturating rain on snow events. GDL-Soil-2 guides management to avoid landslide
prone areas.
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Climate change impacts

The Forest lies along the border of warm maritime climate west coast and cool, dry continental
climate from the east. As the climate continues to warm, the outcome may be difficult to predict
because of the interaction of topography and the uncertain dominance of the continental versus
maritime climate influence. Also, with increasing precipitation, the moisture can buffer rise in
temperature so long as there is enough stored water. Shifts in climate could play out mostly in mid
elevation forests where winter moisture comes as rain rather than snow, and where a decrease in
snowpack could result in prolonged periods of soil moisture deficit. It is likely this would continue
the trend of earlier spring, as much as two months over the next century (Luce et al. 2016).

A decrease of snowpack could extend soil drought to the mid elevations that is now common to
lower elevation ponderosa pine forests. The seasonal water deficits could stress mesic species such
as larch, lodgepole and alpine fir that make up the mixed conifer forests. It is possible drought stress
would affect mid elevation forests even more because forest species shift most according to aspect in
this zone. Concave slope areas would grow mesic species since these areas have moist deep soils
from converging slope water. The upper extent of the timber line would likely move up in elevation
as the growing season extends in these normally cold limited environments.

Any future changes to length of growing season would affect soil and plant respiration. Typically,
soils become active where temperatures exceed 44 degrees F and decrease activity when soil
moisture declines below 10 percent moisture (Davidson et al. 1998). The combination of adequate
temperature for growth is expressed as growing degree days. Using a 30 year compilation of mean
annual data (Holden et al. 2015) growing degrees vary according to topographic gradient, aspect and
valley form for the Flathead NF. Bottomlands can have up to a 220 day growing season except where
cold air drainage constrains growth. Middle elevations have from 160 to 200 day growing season
varying mostly by aspect. In upper elevations, the cold air temperatures restrict the growing season
down to 100 days with the greatest limitations above 7,500 feet. On areas that could experience
longer seasonal drought, the effective growing degree days for soil respiration would decrease while
upper elevations might have a longer growing season. As warming occurs, available soil moisture
will be the primary control at mid to lower elevations. In Colorado, a study found that in complex
terrain available water was limiting factor to soil respiration for ponderosa and lodgepole (Berryman
et al. 2015). On finer scales the outcome becomes complicated by the interaction of the forest canopy
and topographic position. Soil water can be maintained by the shading of forest canopy that reduces
evaporative losses from wind and sun, but forest transpiration also draws soil water down.

Cumulative effects

Past actions and foreseeable future actions primarily affect soils in situ. Influence from adjacent
management on private, state or federally managed areas would have immeasurable effects on site
specific soil conditions. Legacy disturbance from wildfire and timber harvest could affect soil
condition where future management is planned.

During the last planning cycle in the 1980°s the footprint of forest management was still expanding
into new forest stands. At the same time, rules and guidelines were beginning to take into effect to
control soil disturbance and limit offsite transport of sediment (Binkley and Brown 1993). The Forest
Service had begun working with the state to adopt best management practices that reduced the
adverse effects of timber harvest on soil and water.

Figure 9 shows the increased use of forest intermediate cuts (including salvage cuts) relative to stand
regeneration over the last planning cycle. The projected levels displayed in figure 9 as blue shading,
represent budgeted and unconstrained harvest acres for Alternative D, which has the highest
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management intensity. During the latter part of the last planning period, forest harvest began to enter
stands with prior harvest, usually conducting commercial thins within immature forests. These prior
harvest stands had remnant systems of roads and skid trails that could be re-used, but also additively
increase the soil disturbance footprint when combined with contemporary harvest. Over the next
planning period, re-entry into stands to conduct intermediate harvest will continue. Regeneration
harvest in these stands that had prior treatment is not likely since these areas are not projected to
grow to commercial grade during the next planning cycle. These regenerated areas would likely
receive hand thinning that does not additively increase soil disturbance.

Figure 9. Timber harvest by decade for past and projected Alternative D.

Where new forest treatments have residual effects from past harvest, soil remediation could improve
the trajectory of soil recovery. Soil remediation involves actions to obliterate old temporary roads
and landing piles, while also conserving organic matter from slash to harness biologic processes for
faster soil recovery and overall improved soil quality. Using soil disturbance criteria, the forest plan
standard STD-Soil 1 directs to move toward a net improvement in soil quality where current
conditions exceed 15 percent detrimental soil disturbance.

Based on recent trends in wildfire and more emphasis on prescribed burning for restorative purpose,
more fire is expected to occur during this next planning period. Much of this fire may burn through
recovering areas that experienced moderate or severe wildfire. Burning through past fire areas with
“jackstrawed” dead trees could produce heat that penetrates deeper into soil because of longer burn
duration. There is concern that this heating can sterilize soils and impede forest growth. Research has
shown that despite this heating, that reburn rarely sterilizes soil even in re-burn scenarios where
concentrated fuels may increase fire severity; rather, the recovery will be controlled by fire severity,
tree overstory level, soil texture, and the timing of the burn (Neary et al. 1999, Hebel et al. 2009).
The fire may re-organize the soil community where generalist species dominate early on (see

Flathead National Forest DEIS 78 Volume 1: Revised Forest Plan



Chapter 3. Affected Environment Soil, Watersheds, Riparian Areas
and Environmental Consequences and Aquatic Species

Egerton-Warbuton 2005, Jiménez Esquilin 2008). The soil condition will improve as vegetation
recolonizes the site and organic matter stocks rebuild.

3.2.7 Aquatic environmental consequences

Introduction

Surface water, groundwater, floodplains, riparian areas, wetlands, aquatic habitats and other aquatic
organisms are all closely related. Discussion of effects on these resources are broken into three
separate sections: Watersheds (water quality and habitat), riparian areas, and aquatic species. There is
a considerable link in terms of how management may affect water quality and habitat and what that
translates to impacts upon aquatic species. For example, increases in roads can lead to increases in
sediment reaching streams which could lead to a reduction in water quality, which if high enough
could lead to a listing as an impaired water body under the Clean Water Act. That same sediment if
high enough could smother fish eggs in the gravel and lead to a reduction in local fish populations. A
background discussion is provided first to give an overview of each resource area followed by
possible effects discussions if any.

Summary of aquatic environmental consequences—comparison of the action
alternatives with the no-action alternative

The Flathead National Forest recognizes the continuing need to provide clean water and high quality
fish habitat. As such, the proposed forest plan amends current forest wide direction to reflect BASI,
to meet requirements in the 2012 planning rule, and to address previously overlooked gaps in
direction. These changes are reflected in the forest wide direction of the revised plan, including the
plan components within watersheds, RMZs, CWN, and infrastructure. These effects are the same
across all action alternatives.

A key component of current forest plan direction (alternative A) for water and fish habitat are
RHCAs. RHCAs are management areas that were designated around all water bodies, wetlands, and
streams in 1995 via the INFISH decision. “RHCAs are portions of watersheds where riparian-
dependent resources receive primary emphasis, and management activities are subject to specific
standards and guidelines” (INFISH, 1995). In the alternatives B, C, and D, these areas have been
renamed RMZs and have been changed as described below.

RHCA'’s currently cover about 328,000 acres of the Flathead National Forest, and the proposed
RMZs will cover about 427,000 acres. This expansion is the result of increasing the size/distance of
RMZ areas around wetlands, lakes, ponds, landslide prone areas, and on some intermittent streams.
The RMZ distances measured around all other water bodies or features remains the same as current
RHCAs direction, e.g. 300 feet on fish-bearing streams, 150 feet on perennial non-fish bearing
streams, etc.

Along with the name and size changes, the direction applicable to RMZs would change under
alternatives B, C, and D. Research in recent years (Benda et al 2015) has documented that it is
possible to use active RMZ management to advance riparian condition while preserving the
functional attributes for riparian and aquatic resources and water quality. With alternatives B, C, and
D riparian standards are designed to restore, enhance, and maintain riparian ecological functions and
aquatic species habitat, while limiting activities that create long-term degradation, such as road
building and clearcutting. The proposed RMZ standards establish a differentiation between the inner
and outer portions of RMZs with regard to limitations on vegetation management (FW-STD-RMZ-
01, 03, 04). Management of the inner RMZs would remain expressly for the purposes to conserve
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riparian, fish and aquatic resources, while the outer RMZ would allow for other management
objectives as long as they did not create long-term degradation to riparian and aquatic conditions.
This change is expected to maintain, restore, and enhance riparian condition by moving from a
protective or passive RMZ management to an active restoration strategy. While this type of
management was feasible under the current direction, the proposed standards were developed to
explicitly recognize that RMZs can benefit from active management and that the areas closest to
water have greater importance for protection of water quality and aquatic resources.

The four RMO categories applicable to forested systems are pool frequency, water temperature, large
woody debris, and width/depth ratio. The PIBO monitoring effort systematically collects RMO data
across Forest Service Regions 1, 4, and 6. In addition, the PIBO monitoring effort set also collects
sediment data, which was not included as an INFISH RMO. With over a decade of consistently
collected data and improvements in data analysis, PIBO data can be used to compare between
managed and reference watersheds on an individual National Forest scale. PIBO monitoring best
meets the original intent of INFISH RMO’s by providing rigorously collected local data that can be
statistically compared to reference conditions in the same geophysical province. Alternatives B, C,
and D require aquatic habitat monitoring and desired condition monitoring based on data collected in
the PIBO monitoring effort, and no longer references the interim RMOs established by INFISH.

In alternatives B, C, and D, standards and guidelines from INFISH were updated to reflect the
definitions and requirements of the 2012 planning rule. Instead of the standard from INFISH to
complete a watershed analysis prior to constructing new roads or landings within RHCAs (RF-2a)
and prior to salvage cutting in RHCAs (TM-1a), a project-level NEPA analysis for activities that
propose entry into the RMZ would consider a multi-scale analysis as described in appendix C.

Adapting the current direction to the 2012 planning rule also required a look at BASI and triggered a
reassessment of current direction. The forestwide plan components with alternatives B, C, and D
include numerous changes that would alter management on the Forest to address the detrimental
effects of roads on water quality, wetlands, riparian areas, and aquatic species. While INFISH
dramatically amended forest and road management on the forest, the proposed forest-wide plan
components found in alternatives B, C and D would further improve and advance the protections by
increasing RMZ widths of intermittent streams and wetlands, by better integrating the wildlife
connectivity needs, and instead of relying upon numerical standards to describe habitat conditions
considers stream processes and functions consistent with the 2012 planning rule.

3.2.8 Watersheds—water quality environmental consequences

Effects of forestwide direction on water quality—alternative A

The Inland Native Fish Strategy (INFISH)(USDA 1995), as it was amended to the Flathead Forest
Plan in 1995, is unchanged from its original wording in Alternative A. INFISH reduced the risk to
watersheds, riparian and aquatic resources by improving riparian zone protections. INFISH has
standards and guidelines for timber, roads, grazing, recreation, minerals, and fire management that
has improved water quality on the forest. As mentioned above, the year after the implementation of
INFISH, there were 22 streams on the forest that were listed as impaired due to siltation. During the
TMDL development for streams on the forest from 2004 to 2014 no TMDL was required for 17 of
those streams because data collected to support TMDL development indicated that they were no
longer impaired for sediment and were removed from the 303(d) list without a required TMDL
(MDEQ 2014). In other words sediment which was a leading factor towards impairment was no
longer impacting beneficial uses. The implementation of INFISH direction along with BMPs,
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reduction of road construction and a reduction of timber harvest along streams due to RHCAs likely
helped reduce sediment delivery.

Effects of forestwide direction on water quality—alternatives B, C, and D

For Alternatives B, C, and D changes were incorporated to improve implementation of riparian
measures while maintaining the intent of INFISH which provides for “healthy, functioning
watersheds, riparian areas, and associated fish habitats.” The primary changes in action alternatives
are some changes in standard and guidelines, replacing the requirement for watershed analysis with a
multi-scale analysis commensurate with the potential effects of the project being proposed, and
replacing numerical Riparian Management Objectives with process specific plan components that
guide project development. Monitoring for desired condition attainment will be tracked using the
database developed from the Interior Columbia Basin Monitoring Strategy that resulted from the
PACFISH/INFISH Biological Opinion’s. Since 2010, additional methodologies have been developed
that allow comparison between managed and reference stream conditions on National Forests (Al-
Chokachy 2010). These methods will be utilized in Plan monitoring.

Plan components for aquatics do not vary between action alternatives, therefore the effects of the
plan components on aquatic and riparian resources vary between alternatives based solely on the
changes in management areas and the projected amounts of land management activities, which will
be discussed in more detail. The standards and guidelines that in the action alternatives were
designed to protect riparian and aquatic resources based upon past monitoring. The most significant
change between action alternatives and the existing plan (Alternative A), is the incorporation of
forest wide standards and guidelines that are specifically designed to protect aquatic resources. If all
applicable measures are implemented and if they are effective, watershed conditions would be
expected to improve.

All streams with assigned TMDLs would receive special emphasis to improve water quality
conditions under all alternatives due to the Forest Service’s legal obligation to meet requirements
under the Clean Water Act. For the action alternatives, this obligation has been combined with a
Forest-wide guideline to contribute to and be consistent with TMDL implementation plans (FW-
GDL-WTR-01) and striving for water quality that meets or exceeds state water quality standards and
fully supports beneficial uses (FW-DC-WTR-06). This direction should help improve water quality
conditions within the Flathead National Forest and assist in achieving conditions needed for these
streams to fully support their beneficial uses. All action alternatives propose to implement restoration
in impaired watersheds per the developed TMDLs (Logan, Sheppard, Coal, Goat, and Jim creeks).
The rate and effectiveness of active restoration combined with the emphasis on 303(d) listed
segments could shorten the time for bringing 303(d) waters into compliance over Alternative A. An
assumption might exist that Alternative C, due to more designated wilderness, would be least likely
to lead to further impairment of waterbodies, however, the standards and guidelines set forth in all
action alternatives will protect streams from impairment and it is not anticipated that any streams
would be designated during the length of the plan.

Activities that disturb the soil surface have the greatest potential to adversely affect these resources if
they occur in proximity to stream channels. These effects are typically expressed as inputs of fine
sediment where activities occur along stream channels and have an associated crossing or other
surface disturbances. Watersheds whose physical, chemical, or biotic function is at risk may be near
their capacity to assimilate further impacts, or may need remedial action to reverse a downward
trend. Therefore, alternatives that propose higher levels of land disturbing activities such as
alternative D pose greater inherent risks to aquatic and riparian resources unless the standards and
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guidelines assure protection. Monitoring will determine the effectiveness of the standards and
guidelines at protecting riparian and aquatic habitat.

Nearly all the implementation of land management direction carried out on the forest and described
in this analysis have the potential to adversely affect aquatic and riparian resources to some degree.
Activities that alter the quantity, timing, or quality of water resources have the greatest potential for
adverse effects, and the risk of adverse effects generally decreases as the distance away from streams
or wetlands increases.

Watershed conservation practices, Best Management Practices and forest plan standards and
guidelines prescribe extensive measures to protect soil, riparian, and aquatic resources. When
applicable measures are implemented and effective, adverse effects to these resources from
management activities will be minimized or eliminated.

Implementation and effectiveness monitoring of Best Management Practices are performed primarily
through three administrative processes: the biennial Montana State Forestry Practices BMP review,
forest plan monitoring , and the Forest Service’s National BMP Program (USFS 2012; Draft FSM
2532 http://www.fs.fed.us/biology/watershed/Draft FSM 2532 .pdf). During the 2014 Montana BMP
review, the forest practices BMPs applied on federal lands, including National Forest System and
Bureau of Land Management lands, were found to be over 96% effective at preventing impacts to
water quality (Ziesak 2015). Implementation and effectiveness monitoring of watershed conservation
practices, and forest plan standards and guidelines can be carried out by a variety of personnel
including timber sale administrators, contract officer representatives, resource specialists, and line
officers. Documentation of this monitoring can include field notes, memos, contract daily diaries or
monitoring reports. Systematic monitoring and adjustment of land management activities, where
necessary, will ensure the highest possible level of Best Management practice implementation and
effectiveness.

Effects of additional recommended wilderness on water quality

Background

Areas of minimal human development such as recommended wilderness are often sources of high-
quality runoff (Brown and Binkley 1994), and the importance of such water will increase as
development proceeds. In general, the same can be said of wilderness areas, which typically provide
the highest quality water. Surveys by Hass et al. (1986) and Cordell et al. (2008) indicate that, of the
many reasons for the high valuation of wilderness by citizens, protection of water quality
consistently receives the highest ranking.

The general high quality of wilderness water can be attributed to the lack of the activities,
development, and pollution sources such as roads and timber harvest. However, there are not any
studies that explicitly compared water quality data from within and outside of designated wilderness
lands or similarly managed areas. There is habitat data from PIBO for managed versus reference
streams and much of the data for reference streams is from with wilderness areas. Many of our
managed streams have habitat conditions similar to reference streams (Kendall 2014).

Alternative A

The current forest plan as amended proposes 98,388 acres of recommended wilderness. The areas
that are recommended are high elevation and will protect headwater habitats that will provide cold
clean water downstream to fish and habitat. Alternative A will continue to provide long term
protections but not as much as alternative C.
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Alternative B, C, and D

The overall effect of recommended wilderness areas, especially in Alternative C, is expected to be
beneficial to water quality and quantity because of the limitation on land management activities.
However, these acres are currently managed as Inventory Roadless or as grizzly bear security core
and there is no active management so impacts to water resources have not occurred. Recommending
these areas will assure that wilderness character is maintained and will provide protection of habitat
conditions. Designation of recommended wilderness will assure that these areas will not have
activities that would negatively impact wilderness character unlike alternative A where helicopter
logging could occur for example. In addition, the number of stream miles located within
recommended wilderness boundaries are increased over the existing condition. By altering
wilderness boundaries to include hydrologic divides, aquatic habitats are expanded from the existing
condition by increasing the amount of stream miles that are afforded additional protection under
wilderness designation. By extending the downstream lengths of stream segments that are located
within existing wilderness, aquatic biota, especially native cutthroat trout, benefit from management
designation that precludes activities that may have a detrimental effect in some instances and from
the additional protection (e.g. MTDEQ Class I waters) afforded streams located within wilderness
areas. The difference here versus 303(d) streams above is that wilderness designation affords the
ultimate protection to aquatic resources while standards and guidelines will assure that impairment
will not occur that may lead to a 303(d) listing. Alternative A will continue to provide long term
protections, but not as much as alternative C. Alternative D would be the least beneficial alternative
for protecting water quality and quantity within recommended wilderness areas as none is proposed.

Effects on water quality from livestock grazing

Background

Improper livestock grazing can have numerous direct and indirect effects on soil infiltration by
trampling, soil compaction and loss of vegetation cover on both upland and riparian sites. Fecal
wastes can increase bacterial concentrations in water through direct introductions into live water or
riparian areas. Soil and water quality can be indirectly affected by the resulting increased soil runoff
and erosion, and sediment delivery to adjacent riparian areas and streams. Impacts are often greater
in riparian zones because they are preferred by livestock due to the availability of shade, water and
more succulent vegetation. Over long time periods, grazing can result in increased fine sediment
loads from stream bank erosion, loss of riparian habitats by stream channel widening or degradation,
and lowering of water tables, through channel degradation.

Overgrazing by livestock can reduce bank stability through vegetation removal and bank trampling,
it can compact soil, increase sedimentation, cause stream widening or downcutting and often changes
riparian vegetation, resulting in insufficient overhead cover for fish (Platts 1991). Stream widening
and sedimentation can reduce instream cover and habitat quality for fish through mechanisms similar
to those described for vegetation removal by timber harvest or fire, but grazing impacts can be
compounded by repeated yearly use of the same areas by livestock.

Alternative A

There are nine active allotments on the Forest. Seven of the nine allotments have been inactive for
periods over the last five years so exposure to detrimental effects on watersheds have been limited.
Monitoring of allotments over the last decade has shown some bank alteration and reduction in
stubble height. In addition, there is elevated percent fines and D50 as monitored at the PIBO
locations. Alternative A would continue to have a minimal effect on watersheds as a whole however,
localized stream impacts may continue to occur unless stream sections are fenced.
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Alternatives B, C, D

Forest-wide standard and guidelines would protect and minimize the effects of grazing on aquatic
resources in all action alternatives. There are three guidelines specific to grazing (FW-GDL GR 3,
4, and 5) that would help to reduce impacts on water quality. These guidelines would reduce bank
trampling and minimize livestock operations within RMZs. Reducing the length and timing of the
grazing season in RMZs allows for more growth of grasses and forbs which capture overland flow
and prevent rills from forming and prevents erosion from delivering sediment to water bodies,
thereby lowering turbidity and fine sediment deposition in the water body. It would also reduce
potential bacteria such as E. coli that has been shown to affect nutrients.

Watershed conservation practices and updated grazing standards and guidelines designed to protect
water quality and riparian areas and would be included in allotment-management plans as they are
revised and updated.

Monitoring has shown that the proper implementation of livestock grazing standards adopted from
INFISH (alternative A) has led to improved stream conditions and that trend is anticipated to
continue under the action alternatives. There will be no differences in effects between action
alternatives other than Alternative D may create more transient forage since more land is in MA6,
however the forage would be away from the creeks due to limited harvest within the RMZs. Existing
allotments are in MA6b and 6c.

Effects on water quality from minerals and oil and gas
Background

Locatable minerals

Locatable or hard rock minerals include deposits of gold, silver, copper, etc. There were
approximately 63 patented and unpatented mining claims on the forest according to the Montana
Bureau of Mines and Geology. A 2002 MBMG report found that the Big Four Mine on the Swan
Lake Ranger District near West Fork Dayton Creek was the only site identified on the Flathead
National Forest that had potential impacts on FNF-administered land. Water-quality samples
collected in 2000 upstream and downstream of the site indicated no adverse impacts. That mine is no
longer active and the only active mining claim located within the planning area is the Mary Dee 11
lode claim is located in the Hungry Horse Ranger District.

There are no existing mining operations on the forest. Recreational mining, like suction dredging,
may occur although the forest has not received requests for special use permits. Suction dredging is
regulated by federal and State mining laws and regulations. Montana DEQ has closed many of the
forest’s bull trout and cutthroat streams to suction dredging, therefore impacts will not be seen in
those streams. Large increases in mining activity are not anticipated for the future, but cannot be
ruled out. The 1872 mining law limits Forest Service authority over mining activities, but allows the
setting of terms and conditions to minimize impacts to NFS lands. All alternatives will require
remedial action and protection of soil and water resources if permits are approved.

Leasable minerals (oil and gas)

The Flathead River Basin contains Federally-owned subsurface mineral estate under National Forest
System lands that the Federal government has leased for oil and gas development. At the time
legislation was initially proposed in 2010, there were 115 oil and gas leases in the North Fork
watershed that the BLM issued between 1982 and 1985. The leases, which cover over 238,000 acres,
are inactive and under suspension as part of the 1985 court case Conner v. Burford. At the request of
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Montana Senators Max Baucus and John Tester, leaseholders have voluntarily relinquished 76 leases
consisting of almost 182,000 acres. The BLM has not offered any other leases in the Flathead
National Forest since the Conner v. Burford litigation suspended the existing leases in 1985.

The North Fork Watershed Protection Act of 2013 (H.R. 2259) withdrew Federal lands (430,000
acres) within the North Fork and Middle Fork Flathead watershed from all forms of location, entry,
and patent under the mining laws and from disposition under all laws related to mineral or
geothermal leasing. H.R. 2259 does not affect valid, existing rights, including the 39 leases in the
North Fork watershed that are suspended under the Conner v. Burford litigation.

Salable minerals

Salable minerals include common varieties of sand, stone, gravel and decorative rocks. The Forest
Service salable mineral material policy (FSM 2850) states that disposal of mineral material will
occur only when the authorized officer determines that the disposal is not detrimental to the public
interest and the benefits to be derived from proposed disposal will exceed the total cost and impacts
of resource disturbance. The forest uses materials such as gravel, riprap, and crushed aggregate for
maintenance and new construction of roads, recreation sites and repair of damage caused by fire,
floods and landslides. These materials come from forest service pits and quarries. The type, volume,
and source location of in-service mineral material varies year-by-year and according to need. Free
use permits can be issued to any state, federal or territorial agencies, unit or subdivision. As an
example, the Glacier View Ranger District has issued crushed stone to Flathead County for
maintenance and improvement of the North Fork Road. Free use permits can also be issued to the
general public. Each individual may obtain a free use permit to collect rock, as long as it is not for
commercial use, sale or barter. Only hand tools can be used to collect the rock, no digging is
permitted and collection of only loose rock is authorized. Usually around 75 permits are issued each
year.

Alternatives A, B, C, D

There are no active leases on the forest and no effect on watersheds, fish or riparian areas from any
of the alternatives. Generally, gravel pits are situated away from riparian areas and tend not to have
watershed or riparian impacts. There are no effects on fish, watersheds, or riparian areas from any of
the alternatives from the free use permits to the general public.

Effects on water quality from recreation

Background

General effects from recreational use, construction, and maintenance to watershed resources can
include undesirable changes to: (1) upland and riparian soil and vegetation conditions, causing
increased erosion and runoff, decreased soil-hydrologic function, loss of vegetative cover and wood
recruitment, and reduced water quality; (2) stream morphology, water quality, streamflow, and
substrate; and (3) water quality from spills of fuel, oil, cleaning materials or human waste associated
with equipment, and the pumping of toilets.

Non-motorized and motorized watercraft use can “disturb” or “stress” adult and juvenile fish.
Typical activities associated with non-motorized use include floating, wading, and swimming in
areas where fish are holding, rearing, or spawning. Studies conducted on the Rogue River have
shown that juvenile salmon and steelhead passed by non-motorized watercraft exhibited both
behavioral and physiological signs of stress (Satterthwaite 1995). The energy expended by juvenile
salmonids reacting to passing watercraft may result in a reduction in energy available for growth and
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development. A decrease in available energy stores may also reduce their effectiveness in competing
for food, defending territories, or spawning.

Streambank trampling, camping along the stream’s edge, heavy fishing, and off-road vehicle use
usually result in the loss of vegetation within riparian areas. Loss of vegetation from shorelines,
wetlands, or steep slopes can cause erosion and pollution problems (Burden and Randerson 1972,
Quigley and Arbelbide 1997).

Trail maintenance can affect large wood recruitment and function that influences stream channel
morphology and aquatic habitat. Bucking out fallen trees can reduce the tree’s length and sever the
bole from its root wad. Smaller tree lengths are not likely to contribute as much to stream channel
stability and are more likely to be washed out during high stream flow events. Smaller instream
wood will also delay the recovery of channel features needed to maintain habitat for aquatic species,
including overhead cover and low-velocity refugia during high-flow events.

Recreational impacts may include rutting, erosion, and loss of ground cover from user trails,
trampling of vegetation, vegetation removal, and soil compaction of streamside and upland sites.
Rutting may increase surface erosion associated with heavily used hiking or horse trails and off-road
vehicles. High use campsites may cause root damage in trees resulting in reduced vigor and
mortality.

In general, people who recreate in national forests participate in activities such as driving, hiking,
horseback riding, hiking, and camping in the vicinity of lakes and streams. Protection of water
quality, quantity and riparian habitat near these recreationally important water bodies is achieved
through the implementation of Watershed Conservation Practices.

Recreational activities can degrade aquatic, riparian, and wetland environments. Because many
existing, trails, developed and dispersed recreation sites on the forest are located adjacent to wetlands
and riparian areas, or in some cases, within the flood prone areas of streams, these sites have been
subjected to the following impacts: damage to and displacement of riparian vegetation; soil
compaction and soil erosion; increased rates of overland flow; sedimentation; and pathogenic
contamination of potable and non-potable waters. Often, the aforementioned impacts tend to be
localized, however, in areas that experience substantial recreational use, the cumulative impacts to
aquatic and riparian ecosystems can be both observable and measurable.

Recreational use will almost certainly increase in the coming decades. Projected increases in
recreational use are commensurate with all alternatives. Watershed conservation practices
implemented to protect aquatic and riparian resources notwithstanding, impacts to these resources
will likely increase given increased use because stream and lake environments will continue to
disproportionately attract forest users.

Alternative A

INFISH amended the forest plan in 1995 and provided three standard and guidelines for recreation
management mainly relocating or constructing new developed and dispersed sites outside of riparian
areas. No developed recreation sites have needed to be relocated due to adverse impacts to fish. Most
dispersed and developed sites are located within riparian areas; the ground is often hardened and
ground vegetation may be removed however, we have not identified areas where excessive sediment
from these sites is a concern. Dispersed sites typically do not have toilet facilities and we have found
concentrations of human waste at some locations. Impacts are isolated and we do not see no
monitoring has been performed to identify impacts to water quality parameters. Trees have been
felled for safety reasons in campgrounds and will continue to be felled for safety reasons. Under
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current direction, these trees would be removed or chopped up for use as firewood and would not
contribute to instream bank stability, thermal regulation, or fish habitat needs. Once again this impact
is limited to developed recreation sites in nature and PIBO monitoring does not show that large wood
is limited from our streams. Alternative A would continue to address recreational activities which
have not been shown to contribute impacts to watersheds.

Alternatives B, C, D

Two new standard and guidelines were designed and included in the action alternatives to mitigate
the effects from recreation facilities that are located within RMZs. FW-GDL-REC-07 will ensure the
placement of new facilities or infrastructure are located to minimize impacts on water and riparian
resources, and FW-GDL-REC-08 will direct the forest to address impacts from existing recreation
facilities located in RMZs, including impacts on water quality in fish-bearing waters.

However, it is assumed that minor, localized impacts to, riparian vegetation, woody debris, and water
quality would still occur where recreation use and activities are allowed. Existing recreational
facilities and actions within or affecting RMZs may need to be modified, discontinued, or relocated
if they are identified as not fully meeting functional aquatic/riparian conditions and processes, or
improving conditions and processes. Modification or relocating facilities may cause temporary
affects to streams and riparian areas. Where facilities cannot be located outside of RMZs, effects
would be minimized to the greatest extent possible, but not completely eliminated.

Effects on water quality from motorized and non-motorized winter recreation

Background

These winter activities have relatively low to no potential to adversely affect aquatic and riparian
resources. Winter recreational use, however, may not be totally environmentally benign. Non-
motorized winter uses include cross country skiing and snowshoeing. Motorized winter uses include
snowmobiling and converted motorcycles for snow use. Damage to vegetation and soil erosion may
occur if there is inadequate snowpack to protect these resources. Also, winter motorized activities
can result in compacted snow from grooming which often forms barriers that alter spring runoff
patterns which can result in soil erosion and gullies. Snow plowing should provide breaks in snow
berms to allow for water to run off road surfaces rather than down them.

Contamination by petroleum products such as motor oil and gasoline may degrade water quality in
waters adjacent to areas of concentrated use such as parking lots and snowmobile staging areas. The
likelihood and magnitude of the aforementioned impacts due to these activities are dependent on
site-specific factors such as average slope, aspect, elevation, vegetation, weather conditions,
available facilities, and the amount of use. Because site conditions vary, and because these sites are
relatively small in area and widely dispersed, it is reasonable to assume that cumulative impacts will
not be measurable at the forestwide scale. Appropriately, winter activities that appear to be
problematic will be identified and rectified during project-level analysis.

Alternatives A, B, C, D

The forest has identified very few impacts from winter recreation on water quality, quantity or
habitat. An old bridge used to accommodate groomers collapsed in Challenge Creek in the mid-
1990s and plugged the channel. This situation was easily remedied by removing the footing and
installing a larger bridge. The forest has also seen water running down groomed or plowed roads
where breaks were not established in the berms to dissipate the water. This resulted in some localized
gullying but no identifiable impacts to water quality. Effects would be the same between all
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alternatives. There would be little to no effects on watershed resources largely because winter use
does not result in ground disturbing activities as it occurs over snow.

Effects on water quality from developed winter recreation

Background

These sites may adversely affect watershed resources. Whitefish Mountain Ski Resort and Blacktail
Ski Resort operate under special use permits. Ski area development can lead to increased runoft and
erosion through timber clearing for lifts, runs and other facilities. Ski areas and snow resorts
typically remove forest vegetation from much of the area. Snowmelt runoff is increased, especially
when cleared areas are compacted or snowmaking has artificially increased the snow depth.
Substantial amounts of such disturbances can increase the size and duration of spring high flows.
Stream channel damage can result. Ski areas and snow resorts also typically disturb soils throughout
cleared areas. Erosion and sediment can result, especially from soils that are near streams, unstable,
or highly erosive. Aquatic habitat can be damaged as a result. In addition, these uses can also
degrade wetlands and riparian areas by draining or filling them or by altering their vegetation.

Alternatives A, B, C, D

Past effects have been identified with regards to operation of developed winter sites. For example,
Big Mountain uses groomers that have concentrated snow in the headwater tributaries of Big Creek.
A culvert below Chair 7 plugged and partially failed as a result which led to increased sediment
entering the stream. Impacts from these types of activities are highly localized and few in nature but
they can and do occur at times and can be prevented through proper monitoring and sizing of
culverts. All alternatives would continue to permit the existing ski areas as well as cross country ski
areas at Round Meadows and Izaak Walton. Effects would be the same between all alternatives as
there are no new standards or guidelines that would address how these sites are managed in terms of
watershed conditions. There would be localized and few effects on watershed resources because
there is little ground disturbing activities. .

Effects on water quality from hiking and stock (non-motorized) trails

Background

Hiking and stock trails are popular among forest users on the forest, though trail networks and trail
use can adversely water quality. Trails can provide relatively easy vehicle access and opportunities to
those who would introduce exotic species into aquatic environments. Given the popularity of trail
networks among forest users, it is reasonable to expect increasing demands by the public for
additional hiking trails over the coming decades. If those demands are met, the expanded trail
networks could result in the alteration and degradation of water resources.

Demand for a variety of recreational opportunities will continue to increase on the forest whether
there are adequate recreational facilities to meet the increased demand, or not. If facilities are
insufficient for developed recreation, then recreational use may be shifted to dispersed sites, the
result of which could be additional and unregulated deleterious effects on soils, vegetation, and
riparian values. Recreational use is expected to increase in all alternatives and impacts are
anticipated to be the same between alternatives as non-motorized trails generate very little sediment
and they are often located on a ridge leading from a trailhead to a higher location with a view.
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Alternatives A, B, C, D

Trails typically have very little impact on water resources relative to roads. The forest does see
sediment and erosion from trail use that mainly gets routed into the forest with no impact to water
quality, however, it can be routed to stream crossings as well. There are time when trails have
slumped into streams due to their location paralleling a stream and not due to their use. Wildfires as
well as high flow events have washed out trails both inside and outside of wilderness areas. Once
again these impacts are localized and do not result in watershed scale impacts. Guidelines FW-GDL-
IFS-03 and 06 are designed to minimize sediment input by assuring that water bars are in place and
reduce the risk of slumps therefore any potential pollutants such as sediment, nitrogen and
phosphorus are routed to the forest floor rather than the stream network.

Effects on water quality and quantity from travel management and roads

Backgound

Road networks have been shown to have detrimental effects on water and aquatic resources in
forested landscapes. Road systems can change a natural hydrologic regime by altering natural flow
patterns and increasing sediment delivery to streams. Roads have been shown to destabilize side-
casted material and hillsides, expand the lengths of gullies and stream channels, increase sediment
delivery, and alter streamflow and channel adjustments (Megahan 1987; Furniss et al. 1991).

Natural drainage patterns are affected long-term by the mere presence of roads. Roads intercept
subsurface drainage in cutslopes, capture rainfall on hardened road surfaces, and route excess runoff
into the stream channel system. These impacts increase as the road system becomes more connected,
in terms of hydrology, to the natural channel network. Where a dense road network is well connected
to the stream network, it can be an “extension” of the actual stream network and alter streamflow
regimes. These alterations can increase the delivery of water to the mouth of a watershed during
snow melts and storm events, which can increase peak flows in streams and water levels in ponds,
lakes, and wetlands.

Sediment from the road system can be delivered to streams by direct erosion of cut and fill-slopes
associated with stream crossings or by surface runoff from roads and ditches that carries sediment-
laden water directly or indirectly to streams. In general, roads lacking surface rock, those with steep
grades and steep sideslopes, and those that cross streams or are in proximity to streams are the
greatest contributors of sediment from surface erosion. In steep terrain, roads can increase the rate of
hill slope failures and soil mass wasting. Excessive fine sediment loading can lead to changes in
channel morphology and water temperature because of pool filling, widening of the channel, and
making the channel shallower, which can result in water temperature increases as a result of having a
shortened water column that takes less solar energy to heat. Such changes in channel morphology are
typically found at road-stream crossing locations and in response to mass failures associated with
road runoff. Sometimes roads capture flow out of the channel and result in the stream re-routing
down the road, which typically results in road failure and more sediment delivery to streams.

Vehicular traffic also contributes to sediment delivery from roads, particularly if ruts develop in the
road and if traffic is heavy during shoulder seasons when the ground is more saturated. Log haul
during timber sales is typically down the same road system for weeks or months at a time, thus the
quantity and repeated nature of this traffic make it a systematic, recognizable source of sediment on
forest roads.

The location and design of valley bottom roads also create long term effects on water resources.
Poorly placed roads can encroach on stream channel and floodplain areas. Many older roads were
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constructed very close to stream channel areas, often in the floodplain. Often streams were
straightened to accommodate road placement. Roads can affect stream channels directly if they are
located on active floodplains or directly adjacent to stream channels. For example, a road located
adjacent to a stream can be a chronic source of sediment. If the road changes the morphological
characteristics of the stream, this can set forth a chain reaction of channel adjustments that can result
in accelerated bed and streambank erosion, which produces excessive sediment.

Not all sediment production from roadways reaches the aquatic system. Many of the aforementioned
effects of roads can be mitigated by design changes that disperse, rather than concentrate road runoff.
Properly designed and maintained road treatments can decrease runoff and sediment loading to
streams. Good design provides stable cut and fill slopes and adequate drainage that allows water to
filter through vegetated strips or sediment traps before entering the stream channel. The effectiveness
of these vegetative strips generally increases with increased width and lower hillslope gradient,
however the effects of large-scale or chronic road impacts may still impact streams even when
streams are protected by wide and intact vegetative strips. Other design elements used to mitigate
road interception and runoff are the addition of gravel surfacing and seasonal road closures. Road
treatments can upgrade or remove problem culverts to allow sediment and wood to move
downstream instead of accumulating upstream of roads and leading to culvert blockage and failure.
However, temporary, short-term, and long-term sediment and turbidity increases can occur from
project implementation, as well as from post-project stabilization.

Turbidity and sediment increases result from the construction of roads, road grading, ditch cleaning,
culvert replacement, road ripping or decompaction, and the installation of waterbars due to the heavy
equipment excavation that these activities require. Minor amounts of fine sediment would be
delivered to streams during implementation of road treatment activities and during the first
substantial runoff event. Subsequent runoff events would contribute less sediment production over
time but are expected to last up to one year later or until vegetation is established on bare-soil areas
adjacent to streams. Design criteria and Best Management Practices are used to minimize the amount
of fine sediment entering stream channels while work is in progress and after the work is completed,
including promoting vegetation establishment through seeding.

Roads that are at high risk of failure and have the potential to cause extensive resource damage are
candidates for relocation or decommission. Preferred locations for roads are away from stream
channels, riparian areas, steep slopes, high-erosion-hazard areas and areas of high mass movement.
Realignment of roads so they traverse riparian areas and streams at perpendicular angles rather than
parallel angles would improve the quality of riparian and aquatic habitats in presently impacted
stream reaches by reducing chronic sediment sources. If relocation is not possible, seasonal
restrictions could limit road damage and subsequent sedimentation.

The potential risk of detrimental effects exists as long as the road is retained. The continued use and
existence of roadway segments poses a risk of erosion, slope failure, and sediment delivery to
receiving waters. Road decommissioning reduces the long-term risk of sediment delivery to streams
from roads and road-side ditches through reducing culvert failures and landslides, eliminating
vehicular traffic, improving infiltration of water into the ground through decompaction of road
surfaces, and reducing overland and ditch flow into streams. While some sediment is expected to be
delivered to streams during culvert removal and decommissioning processes, the amount of sediment
delivered to streams is expected to be significantly less than would occur if the roads were left under
current maintenance. Cook and Dresser (2004) found that stream-crossings that were restored
through decommissioning delivered only 3 to 5 percent of the amount of fill material that was
originally located at each crossing.
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Removal or closure of roads adjacent to streams can have a short and long-term positive effect on
soil-hydrologic function, soil productivity, and stream water temperature. Trees and other riparian
vegetation can re-colonize a ripped roadbed and help provide shade. How much water or stream
temperature improves depends on the existing stream shade to block solar radiation and water
temperature, the stream’s size, and how much riparian road is removed or closed.

The road network on the Flathead National Forest affects water and aquatic resources on both a short
and long term basis. There are about 3,595 miles of identified motorized roads open to the public
(2,157 miles) and administrative use (1,438 miles) within the forest administrative boundary,
including roads managed by other entities such as state Highways, a variety of county roads,
federal/state land management agencies, and private timber companies. Of these miles and within the
administrative boundary, there are 1,399 miles of NFS roads open to the public, and 1,168 miles of
NFS roads used administratively. There are another 1,020 miles of road that are closed to vehicular
traffic, of which 956 miles are NFS roads (ML 1). In total, there are about 4,615 miles of road within
the forest boundary. There are also about 194 miles of motorized trails under forest management.
Across all of these motorized routes, approximately 607 miles of roads and 18 miles of motorized
trail are located within RMZs, and there are over 3500 road-stream crossings. These routes located
closest to water resources provide a background level of disturbance that contributes to direct and
indirect effects on aquatic and riparian resources.

Past culvert failures and road slumps have impacted water quality of the Flathead National Forest,
particularly at the site-scale. The Forest Service has jurisdiction (NFS roads) over approximately
3,627 miles of roads, 3,525within the forest administrative boundary, including the 956 miles of road
that are closed to vehicular traffic. Forest roads that are maintained on an annual basis are typically
those roads that have the most administrative and visitor use. In 2015, 494 miles of forest system
road were maintained, which included 73 percent of the roads suitable for passenger cars (ML 3-5)
and 16 percent of the roads open and suitable for high clearance vehicles (ML 2). Closed roads
receive no maintenance, and not all of these roads were put into long-term storage and had culverts
removed. There are over 1,500 stream crossings located on closed forest service roads with some
culverts remaining that are no longer receiving regular maintenance.

Alternative A

Standards and guidelines from INFISH and the current forest plan would be carried forward in
Alternative A and would continue to require fish passage, upsizing of culverts to pass the 100-year
flow plus sediment and debris on non fish-bearing streams, and the application of BMPs, all of
which would be beneficial for water quality. Detrimental effects to water quality would continue to
occur when culverts fail or roads slump, and unmaintained roads and stream-crossing culverts pose
the greatest threat to water quality impacts.

Portions of the Forest Service System road network will be treated to repair and improve drainage
structures, improve the running surface of the road, and to clear vegetation along roadsides. Road
maintenance is expected to continue at similar levels or slightly decreased levels compared to more
recent management. Short-term increases of sediment delivery to streams and water bodies is
expected as a result of road surface grading, and culvert and ditch cleaning near water bodies.

Portions of the road system that are in particularly poor condition or are currently closed and in long-
term storage will be reconstructed periodically, particularly in connection with land management
activities, such as timber harvest projects. Road reconstruction includes application of surface rock,
replacing damaged or poorly functioning culverts, adding stream-crossing or ditch relief culverts
where necessary, some road widening, and removing roadside vegetation that is encroaching on the
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road surface and preventing vehicular passage. Again, these activities are expected to create some
turbidity increases in nearby water bodies, but BMPs will be employed to minimize erosion and
sediment transport to water bodies.

Watershed restoration actions within the Flathead National Forest over the last 20 years have
primarily focused on culvert removals, road decommissioning, road relocation, and slump
stabilization. The current plan as amended has resulted in decommissioning of over 900 miles of
roads primarily to meet Amendment 19 for Grizzly Bear Habitat. Under Alternative A,
approximately an additional 518 miles of roads would need to be reclaimed, either on the
transportation system as impassable or off the transportation system as decommissioned to meet the
Amendment 19 direction. About 57 miles of trails also would no longer allow motorized wheeled use
in order to fully meet Amendment 19, unless site-specifically amended. Water resources may benefit
from this decommissioning in the long term depending upon the extent of roads near water that are
decommissioned. As described in the general effects, there would be some short term impacts to
water quality from the sediment delivery anticipated during excavation activities in or adjacent to
water bodies.

Decommissioning or storing a road can eliminate long term effects from roads. Approximately 2,131
miles of system road on the Flathead National Forest are closed yearlong, of which 2,098 are ML-1
and no longer receive maintenance, but the impacts of these roads on aquatic resources were not
always eliminated. Culverts that are not maintained or are undersized may become blocked with
sediment and debris, eliminating its ability to pass water, bedload and debris downstream and
increasing the likelihood of road failure and mass wasting. There are approximately 1,500 stream-
crossings located on these closed roads with some stream-crossing culverts remaining on the
landscape that have not been mapped or inventoried. Similarly, some historic and decommissioned
roads have been found to still contain culverts at stream-crossings, but the majority have been
removed. The Flathead National Forest had a culvert inventory and monitoring program from 2007
to 2009 and is reinitiating this program in 2016, thus this issue will be further diagnosed under all
proposed alternatives. There would be no requirement to reduce stream crossing numbers and the
lengths of roads in RMZs within the Conservation Watershed Network (FW-GDL-CWN-01), as
required in the action alternatives.

Off trail use is prohibited on the Flathead National Forest and is only allowed on designated routes.
The Swan Island Unit near Blacktail has a network of trails for use and the use is located on ridge
tops and away from streams so there is little impact to watershed conditions. Cedar Flats and Hungry
Horse track are two additional areas that allow motorized use and there are no stream crossings in
these areas.

Alternatives B, C, D

The proposed forest wide direction includes direction that would alter road management on the
Flathead National Forest to address the detrimental effects of roads on water quality, wetlands,
riparian areas, and aquatic species. While INFISH amended forest and road management on the
forest, the proposed forest wide plan components found in Alternatives B, C and D would further
mitigate road effects on water resources. The Forest identified the desired conditions that roads
would not present substantial risks to aquatic resources (FW-DC-IFS-15) and that maintenance along
open roads would include BMPs to minimize adverse impacts on water quality (FW-DC-IFS-14).
These desired conditions along with those under other resource areas, i.e. watersheds, CWN, RMZs,
and soils, are intended to focus future road management to address the impacts of roads on aquatic
and riparian habitat and water resources.
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Many proposed plan components that affect water quality related to routes and/or road management
are the same or modified slightly from current direction, including:

e FW-GDL-IFS-11, which is comparable to INFISH RF-2d, requires the forest to minimize
sediment delivery to streams from roads and that road drainage be routed away from potentially
unstable channels, fills, and hillslopes. This guideline will reduce the amount of sediment
delivered to streams both directly off road and from gullies and mass failures associated with
unstable areas adjacent to streams.

e  FW-GDL-IFS-14, which is comparable to standard Water 3a under the old forest plan (1986),
requires that the transportation infrastructure should maintain natural hydrologic flow paths, e.g.
streams should be kept flowing in original channels. This guideline will ensure streams are not
routed down ditches and into other stream channels in an effort to maintain current discharge and
streamflow patterns and not increase erosion in roadside ditches.

e  FW-GDL-IFS-09, which is comparable to INFISH RF-2f, requires minimizing sidecasting into
or adjacent to water bodies when blading roads and plowing snow. This guideline is intended to
prevent sediment and debris that are mobilized through blading and plowing from reaching
streams and affecting water quality (suspended sediment) and fish habitat.

e  FW-GDL-IFS-06, which is comparable to standards Water 2c and 2i under the old forest plan
(1986), requires that new and relocated roads, trails and other linear features should avoid lands
with high mass wasting potential. This standard is intended to reduce road-related mass wasting
and sediment delivery to watercourses, and is expected to prevent degradation of water quality at
individual sites.

Several plan components are modified slightly from current direction to have increased benefits for
water quality and aquatic resources, including:

e FW-STD-IFS-07, which is comparable to INFISH RF-4, requires that new, replacement, and
reconstructed stream crossing sites accommodate at least the 100-year flow, including associated
bedload and debris. This standard addresses stream crossing structures installed on roads and
trails, including bridges and culverts, in order to, at a minimum pass the 100-year flow plus
associated bedload and debris, which will reduce the likelihood of blockages and mass failures at
stream crossing sites. This standard differs from previous direction in that it applies more
broadly to road and trail crossing structures, whereas INFISH RF-4 only required installation of
a 100-year crossing structure where “a substantial risk to riparian conditions” exists (p. 12,
INFISH, 1995).

e  FW-STD-IFS-06 prohibits sidecasting fill material when reconstructing or constructing new road
segments within or adjacent to RMZs, which is comparable to the second part of INFISH RF-2f.
The proposed FW-STD-IFS-06 standard would apply across the entire forest, whereas the
INFISH RF-2f standard only applied to INFISH priority watersheds. This standard is intended to
expand benefits to riparian and water resources to a larger geographic extent, thereby reducing
the likelihood of road failures and mass wasting into water bodies across the entire forest.

Several plan components are new or expand upon concepts and benefits, such as:

e  FW-STD-IFS-04 requires that roads that are to be decommissioned, made impassable, or stored
for longer than 1 year would need to be left in a hydrologically stable condition. This standard
would apply the concept of leaving a road in a stable condition if it is expected to no longer
receive routine maintenance, including roads that are actively/newly stored, closed, or made
impassable on the forest. Similarly, FW-STD-IFS-05 requires that travel routes that are to have a
physical barrier blocking future access are first assessed for drainage features and treatments
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must be completed to avoid future risks to aquatic resources. In effect, this standard will require
the forest to assess and treat drainage features on roads, skid trails, temporary roads, and trails
prior to blocking off vehicular traffic to ensure the road is left in a hydrologically stable
condition. The combination of these two standards will improve water quality downstream and
adjacent to roads as a result of reducing the likelihood of sediment delivery from road failures
where unmaintained culverts have become blocked and have failed.

e  FW-GDL-IFS-03 requires that the water drainage systems on roads, skid trails, temporary roads
and trails should be hydrologically disconnected from surface water bodies to prevent the
delivery of sediment and pollutants and maintain the hydrologic integrity of watersheds. This
guideline is a critical element to reduce non-point source pollution from forest roads and trails
and is expected to have the greatest impact to maintain current water quality, prevent increased
peak flows and water elevation in water bodies, and maintain current hydrologic regimes across
the forest. Under this guideline, water that is collected on hardened surfaces or in road ditches
will be routed to the forest floor and allowed to infiltrate subsurface water systems in stable
areas.

e  FW-GDL-IFS-07 requires that new or redesigned stream crossing sites should be designed to
prevent diversion of streamflow out of the channels in the event that the crossing becomes
plugged or experiences more water than the crossing was designed to handle. Under this
guideline, effort would be taken when designing and installing stream-crossing structures to
route high flows directly over the top of the road at that site to prevent water from running down
the ditch or road surface, which can exacerbate more road failures and sediment delivery to
streams. This guideline could be considered similar to INFISH RF-2e, which requires each
existing or planned road to avoid disrupting natural hydrologic flow paths.

e FW-GDL-CWN-01 requires that subwatersheds included in the CWN allow no net increases in
stream crossings or road lengths within RMZs unless the net increase improves ecological
function in aquatic ecosystems, e.g. moving a road out of a floodplain and up onto a hillside may
warrant a longer road length but is expected to provide greater benefits to the stream and
floodplain. This net increase is to be measured from beginning to end of each project. The no net
increase of road lengths within RMZs is also expected to reduce the impacts of roads on water
quality, as there would be less likelihood for road failures and mass wasting in the RMZ that
could deliver sediment to streams.

e FW-GDL-RMZ-03 requires that new road construction, including temporary roads, be generally
avoided in RMZs except where necessary to cross streams. This guideline is consistent with and
similar to the requirements of Montana’s SMZ law, which only allows road construction within
the SMZ to cross streams, but the RMZs under the proposed plan are larger in size than the state-
mandated SMZs. This guideline is expected to maintain water quality by reducing the likelihood
for road failures and mass wasting in the RMZ that could deliver sediment to streams.

e FW-STD-SOIL-03 and 04 require that soil function be restored when temporary roads are no
longer needed and existing roads are decommissioned. The exact treatments necessary at any site
would be determined based on site-specific characteristics, but in many cases, these standards
would result in these road surfaces being decompacted and available slash would be applied. If
the road has already revegetated and is found to already be in a hydrologically stable condition,
these roads may not receive further treatment so as not to prevent disruption of the natural
restoration process that has begun. But in the case when roads are decompacted and covered in
slash, rainfall and water drainage is expected to infiltrate into the ground and no longer be
delivered to water bodies, which will reduce the likelihood of concentrating flow and improve
water quality.
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Relative to the existing road network, the effects of proposed road construction under the various
alternatives are minimal, because having no net increase in the Primary Conservation Area for
grizzly bears limits the extent of the transportation system. Maintenance, reconstruction and
decommissioning all address the existing forest transportation system and are expected to influence
aquatic resources more than road construction over the planning period.

Due to the programmatic nature of the DEIS it is difficult to determine the effects of alternatives
with respect to the use of roads during timber harvest. For example, alternative D removes the most
timber volume, but alternative C treats the most acres. The effect on log hauling on aquatic resources
is dependent upon a number of variables, such as: road surface, miles to access harvest units,
proximity of a road to a stream, the amount of volume on a log truck, etc. These types of impacts are
evaluated on a project-specific basis. Plan direction relative to roads is expected to minimize effects
on aquatic resources.

The removal of stream-crossing culverts and reestablishment of a natural stream grade is expected to
have the greatest impact on water quality in the action alternatives. As mentioned previously, Cook
and Dresser (2004) found that stream-crossings that were restored through decommissioning
delivered only 3 to 5 percent of the amount of fill material that was originally located in the road
prism at the stream-crossing location. Alternatives B, C, and D would restore stream crossings across
the forest and particularly in the CWN, which would decrease the amount of sediment delivery to
streams that would result from potential road failures. These reductions will also result due to the
application of Best Management Practices that prevent gully formation and downcutting through
newly excavated stream channels, such as establishing a stream bed that mimics the natural stream
gradient above and below the crossing, placing cobble-size rock in newly excavated streambeds, and
distributing any uprooted vegetation and slash across stream-adjacent disturbed areas. Overall, all
action alternatives are expected to provide a decrease in stream turbidity in forest water bodies and
streams, as well as an improvement of bedload size distribution and channel morphology over the
long term.

Effects on water quality from lands and special uses

Background

The forest issues a variety of permits for projects under the lands and special uses programs. Forest
Service permits can lead to interrelated and interdependent effects on private lands that are enabled
by issuing a road use permit or right-of-way grant.

Management activities that result in ground disturbance near streams/water have the potential to
affect water quality. These potential increases are based on site-specific factors such as slope, soil
types, proximity to water bodies, residual ground cover, revegetation, etc. Conversely, soil erosion,
loss of long-term soil productivity, stream sediment, and turbidity can increase due to increased road
activity from issuance of road use permits or granting of right-of-ways. Road-related effects are
discussed above.

Alternatives A, B, C, D

Land and special uses guidelines (FW-GDL-LSU) would mitigate these types of general effects for
the action alternatives. The guidelines are similar for each alternative as they were modified from
alternative A which adopted the INFISH guidelines in 1995 under amendment to the 1986 plan.
Permitted power and telephone line construction and maintenance would continue under all
alternatives. Maintenance of utility lines usually require vegetation to be cleared 10 to 50 feet from
the power line either side of the right of way. Clearing brush and trees in riparian areas may increase
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solar radiation to streams and the forest floor, increasing water temperature. The limbing, topping, or
removal of hazard trees near utility lines can also reduce in-channel wood. Plan components FW-
GDL-LSU 02 would minimize the effects by re-establishing or mitigating habitat conditions. The
very nature of power and telephone lines will result in riparian vegetation to be reduced where they
cross and/or adjacent to the stream network. The permitting process will look at options to minimize
this effect.

Implementation of standards and guidelines FW-GDL-LSU 02-04, watershed conservation practices,
and state BMPs mitigate these impacts at the project level by relocating existing facilities within
RMZs if required but may not completely eliminate them. However, it is assumed that temporary and
short-term impacts would still occur where special uses are allowed or mandated. Actions may also
occur where the risk of short-term effects is worth taking because there would be significant benefits
to watershed resource conditions over the long term. Existing facilities and actions within or
affecting RMZs may need to be modified, discontinued, or relocated if they are not maintaining or
improving fully functional aquatic/riparian conditions and processes. Modification or relocation of
facilities may cause temporary affects. Where facilities cannot be located outside of RMZs, effects
would be minimized to the greatest extent possible, but not completely eliminated.

Effects on water quality from restoration projects

Background

A wide variety of watershed restoration activities may occur throughout the life of this plan. These
activities include instream restoration projects, including the installation of large woody debris,
riparian planting, fish barrier installations, and road restoration projects, including road relocation
projects, road decommissioning, and fish passage projects. The effects of road restoration projects on
water resources are not discussed here and instead can be found in the section regarding the effects
on water quality from roads.

Aggrading substrate behind placed stream-structures can reduce the low-flow wetted channel width
and the width-to-depth ratio, increase sinuosity and meander pattern, and over time restore floodplain
connectivity. Structures can stabilize stream channels over the long term and make them more
resistant to erosion by dissipating stream energy during periods of high runoff. Gravel bars typically
re-vegetate with riparian species such as alder or willow, ultimately leading to channel narrowing
and stabilization. Restoration of floodplain connectivity over time will result in more frequent
inundation of the floodplain, fostering the creation of side channels, seasonally flooded potholes, and
other kinds of off-channel habitats.

Placement of large wood can improve sediment routing while creating more physically complex fish
habitat. The stability or longevity of this wood within streams is strongly linked to its size,
orientation to flow, channel dimensions, watershed area above the structure, and the percentage of
the log that is in the active channel. Eventually some movement downstream will take place. Pieces
that move can become incorporated in larger wood complexes or hang up on streamside trees or
other channel features.

Alternative A

INFISH amended the 1986 plan to include four guidelines for restoration. Restoration actions since
that time have primarily focused on culvert removals, road decommissioning, road relocation and
slump stabilization. These activities result in short term sediment impacts to streams but ultimately
result in long term watershed benefits.
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Alternatives B, C, D

Restoration effects can be of a long term positive effect but be of a short negative nature; typically
short term effects occur during implementation by increasing sediment, however, long term sediment
reductions are accrued. Standards and guidelines would mitigate the general negative effects
described above under all alternatives. Alternative C would have the most recommended wilderness
and potentially the fewest impacts and thus the lowest need for restoration activities. Alternative D
would potentially have the greatest impact due to timber harvest, however, the standards and
guidelines would limit road construction and thus restoration associated with new actions most likely
would not be needed. Alternative D would have the most active forest management and would
generate more money that funds stewardship projects. Stewardship funding is currently a tool often
used for restoration projects as well as appropriated dollars for watershed and fisheries. If more
money is available from Alternative D then there would be more short term impacts from restoration
projects but there would be more long term gains. The highest priority for these restoration actions
would be within the Conservation Watershed Network to benefit native fish. It is expected that
temporary and short-term impacts to fish, stream channels, water quality, etc. from culvert removals,
in-channel restoration, and habitat surveys will still occur. It is also expected that long-term positive
effects would occur from these restoration activities.

Effects on water quality and quantity from timber and vegetation management

Background

Managing vegetation on forest lands can impair water quality by routing runoff and sediment onto
bottomland stream areas. Over the last planning period, management addressed these impacts by
regulating the extent of upland timber harvest, applied best management practices to limit connection
from impervious surfaces, and minimized entries into Riparian Habitat Conservation Areas (RHCAs)
to provide protection from upslope activities and filter runoff. The use of these best management
practices were instituted in the 1980s to control non-point source pollution (Binkley and Brown
1993), while the RHCAs were established with the INFISH amendment to in 1995. Using results
from the State of Montana audits of BMPs, the Forest Service BMPs were effective 96 percent of the
time (Zisak 2015). Using a similar audit scheme, the Forest Service was 100 percent effective in
establishing the correct buffer to meet the State of Montana design standards for streamside
management zones (SMZs).

Forest management disturbs uplands through removal of tree canopy and the yarding of the material
to a central processing facility. Site preparation historically reduced groundcover by broadcast
burning remaining vegetation to bare soil for planting and clear remaining fuels. The practice in the
1980s produced higher severity fire because of the purposeful clearing of this vegetation also
removed protective groundcover. The Flathead NF has largely moved away from this practice with
either mechanical piling/burning or prescribed fire as primary methods for reducing hazardous fuels.
A change in contemporary timber practices to whole tree yarding has further reduced remaining
vegetation while preserving protective groundcover covering at least 85% of the area based on soil
monitoring data (Milner 2015).

Studies have documented increased sediment erosion associated with timber harvest, but the primary
agent is sediment from roads (Bilby et al. 1989, Luce and Black 1999, Sugden and Woods 2007).
Management controls non-point delivery of sediment within harvest areas through the use of water
and soil conservation practices and best management practices (USDA 1987, USDA 2012), oriented
on the stabilization of log skidding and landing networks where erosion is most probable. Otherwise,
forests generally have very low erosion rates with chronic erosion after disturbance lasting typically
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one to three years (Elliot et al. 2000). After timber harvest and site preparation, regrowth of
vegetation covers the soil surface with plant litter, soils armor, and potential erosion hazard becomes
low (Ibid).

Where prescribed fire is applied and blackens the area, the runoff can increase from reduced
infiltration. Blackened soil areas can accelerate runoff due to soil sealing from ash that lowers the
infiltration capacity of soils (Larson et al. 2009, Doerr et al. 2006). These conditions vary spatially
and decrease over the first year as products of burning in the soil degrade (Wonzell and King 2003,
Doer et al. 2006). Natural forest conditions have hydrophobic conditions that resist infiltration when
soils dry and from plant litter waxes, but the main difference is that burned areas burned areas lack
surface roughness to dissipate rain splash energy and interrupt runoff. Other factors that increase
runoff from harvest and burn areas are steep slopes, low groundcover, and long slope lengths (Elliott
2013). Runoff transports loose soil particles and deposits sediment down the slope proportional to
runoff energy. One reason sedimentation decreases over time is that the sediment supply decreases
after bare surfaces armor, lacking a ready sediment supply. Over the past planning period,
management has mitigated prescribed fire by not lighting fire within stream buffer areas and burning
during cool and moist conditions that results in low and moderate severity fire (see Soils section).

The loss of forest canopy on harvest sites changes the water balance, and studies in the Pacific
Northwest have documented cases where excess water from harvest areas influence peak and timing
of stream flows (Moore and Wandzell, 2005; Keppeler and Ziemer; 1990; Stednick, 1996). In
reviews, these cases depended largely on the extent of harvest and climatic regime (Grant et al.
2008). The effect diminishes in time as vegetation re-establishes. Peak flow increases were raised as
a concern from the potential to alter stream morphology and degrade water quality. The altering of
streamflow can also influence stream temperature (Swanston 1991), although the principle factor in
affecting stream temperature is changes to riparian cover that shades streams (Beschta et al. 1987,
Macdonald et al. 2003, Gomi et al. 2006).

Watershed yield studies specifically targeted timber harvest activities that would generate a response
and may not necessarily mimic current forest practices. Bescheta et al. (2000) found a weak
relationship between forest harvest and increased peak flows, and reported “mixed messages” about
the relationship between forest harvest and peak flow responses. Numerous studies documented the
effects of forest canopy removal on peak flows in the Pacific Northwest (Kuras et al. 2012, Tonina et
al 2008, Hubbart et al. 2007, Beschta et al. 2000, Thomas and Megahan 1998, Jones and Grant
1996,), but surprisingly, very few demonstrated a direct link between water yield/peak flow changes
and measured channel impacts in forested environments. In the latest review for Pacific Northwest
studies, Grant et al. (2008) suggested that if degradation were to occur, channels most sensitive to
peak flow changes are low gradient with gravel bed and sand bed substrates.

Forest service analysis techniques rely on relationships between canopy cover area and generalized
recovery trends to evaluate risk for harvest. One of these approaches uses equivalent clearcut acres to
equilibrate area harvested to runoff potential (Ager and Clifton 2005) to evaluate potential effects on
streams. However, a direct relationship between ECA metrics and channel conditions proves
difficult. Schnakenberg and MacDonald (1998) found no correlation between ECA and stream
channel characteristics in forested catchments in Colorado. MacDonald et al. (1995) studied the
relationship between WATSED-predicted water yield/peak flow increases and channel characteristics
on the Kootenai National Forest. WATSED similarly equilibrates the area harvested to potential
sediment. None of the channel types (pool riffle or colluvial step-pool) showed any increase in
bankfull width or width/depth ratio with more intensive management. In addition, there was no
apparent correlation between the amount of timber harvest and the magnitude of peak flows, and
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climatic differences are the dominate control on the size of peak flows in the study area (MacDonald
et al. 1995). These studies highlight the difficulty in associating size of harvest to effects at a
reference scale of a watershed.

The concern over changes to peak flow from timber harvest was raised when timber was harvested
on a larger scale than current. The Flathead NF no longer harvests timber at a rate seen in the 1970’s.
Average annual harvest rates were 11,000 acres in the 1980’s compared to roughly 2,000 acres
currently. In addition, many of the classic watershed studies could not disentangle the effects from
roads where at least 2 percent of the study areas had roads and skidding network (Grant et al. 2008).
Forest management has somewhat alleviated these effects by establishing streamside buffer zones
(RHCAs with INFISH), reducing road construction and implementing BMPs. Plan components limit
further road construction within the Primary Conservation Area for grizzly bears and within the
Conservation Watershed Network that applies to 87 watersheds out of a total of 220 watersheds.

Alternatives A, B, C, and D

The section below focuses on the effects of the action alternatives in respect to harvest of forest
canopy and skidding systems, fuels and prescribed fire. Effects from roads are treated separately due
to their higher risk for affecting water quality and quantity. Water quality effects attributed to timber
harvest could include increased sediment, nutrient load, and temperature.

The action alternatives would not increase risk for impairing water quality over the current direction.
For uplands, the new plan would continue using BMPs to reduce offsite transport of sediment to
streams from either timber harvest area or prescribed burn slopes. Standard FW-STD-WTR-02 re-
enforces this commitment. Additional improvements in water quality may offset past impacts with
the FW-OBJ-WTR-01 and 04 that directs restoration activities to priority watersheds. The
effectiveness of BMPs for avoiding sediment was reviewed in a contemporary study in California.
Out of 220 units examined, sixteen instances were found where skid trails delivered sediment to
streams (Litschert and MacDonald 2009). The authors concluded that in most cases the BMPs were
effective. Surface roughness on skid trails was one of the factors that was found to alleviate overland
flow and sediment delivery. The Flathead NF uses slash in addition to waterbars to stem overland
flow and reduce sediment delivery. Also, the belt rock geology of the Flathead NF would have less
potential for producing sediment than the granitics in the Litschert and MacDonald (2009) study area
based on findings from Sugden and Woods (2007).

The harvest table in the Timber section 3.20 displays projected annual harvest rates (acres harvest
per year) constrained by budget, distinguishing by intermediate and even-aged regeneration harvest.
The projections were based on outputs from the spectrum model (see Vegetation Section). Annual
average harvest rates over the next two decades are: Alternative A at 1,140 acres, Alternative B at
2,824 acres, Alternative C at 2,908 acres and Alternative D at 2,121 acres. Of these, Alternatives B
and C plan to use intermediate harvest (thinning) at 930 and 2,664 acres per year respectively.
Alternative B and D have similar rates of regeneration harvest although runoff risks may be more
pronounced in Alternative D due to planned higher intensity harvest.

The effects from these alternatives were compared using regeneration acres since regeneration
harvest clears more forest canopy and has higher machine trafficking than intermediate harvest (see
Timber section). These differences may be small since the skid trail network does not vary between
regeneration harvest and intermediate harvest and forest canopy is a poor correlate for impacts to
streams. Alternative C would have the least risk for connecting harvest area runoff and sedimentation
to streams by using the least amount of regeneration cutting. Alternatives A, B and D would have
very similar risk based on similar regeneration harvest treatment acres.
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The action alternatives would carry on similar protections using BMPs to stabilize skid trails and
landings and disconnect these from road ditch and stream networks drawing from Region 1 Soil and
Water Conservation Practices (USDA 1987). The effect would reduce risk for runoff and sediment.
Protections were strengthened in the new plan by excluding designated skid trails and landing
constructions in riparian management zones (FW-GDL-RMZ 2). Alternative A minimizes
construction of these features in riparian areas.

The difference in these alternatives may also be subtle since management controls the extent of
harvest within drainages. Risk may be somewhat arbitrary since management controls harvest extent
across the watershed and below a threshold of concern. Instead of harvesting whole watersheds,
management scatters harvest. Also, recent studies showing the water yield changes from beetle
epidemic have brought out the complex relationships between forest canopy and water yield in snow
dominated regimes - et al. 2015). Though decreases in forest cover can increase snowpack and
available moisture, the lack of shading can accelerate snowpack runoff (Varhola et al. 2010). Shading
can offset snowmelt losses where the forest canopy remains. Furthermore, Grant et al. (2008) in a
review of water yield studies showed that fall soil deficits between cut and uncut stands explained
water yield differences; cut stands lacked the transpiration and thus were prone to generate greater
yield since soils had more available water and thus were less prone to infiltrating fall storm moisture.
For the Flathead NF, soils rarely have saturated soil conditions during fall and thus these differences
would be subtle.

Effects from timber harvest on nutrient loads in streams would not vary measurably across
alternatives. The use of RHCAs and now RMZs has substantially reduced increased nutrient loading
from adjacent harvest areas. The reasoning is based on current actions, Alternative A, not showing a
strong connection of upland vegetation treatments producing nutrient loads beyond state standards.
Though not comprehensive across the forest, two streams in the heavily managed watersheds of Fish
and Sheppard Creeks were recently delisted from prior impairments for phosphorus and
nitrate/nitrite nutrient load. In 2014, Montana Department of Environmental Quality reassessed Fish
and Sheppard creeks. The assessment was performed according to the DEQ nutrients assessment
methods, to update the 2014 303(d) List of impaired waterbodies. The assessment concluded that
Aquatic Life uses are not impaired by nutrients. Total Phosphorus and Nitrate/Nitrite were delisted as
causes of impairment affecting Aquatic Life/Fishes (MDEQ 2014). Goat Creek remains listed for
Total Suspended Sediments from silvicultural practices and roads/bridges.

Timber harvest was attributed to nutrient loading by changing water temperature, hydrologic
regimes, flow pathways, primary production, and organic matter content of soils (Gravelle et al.
2009). However, because of the natural variability in geology, climate, atmospheric inputs, and
vegetation, as well as the wide range of forest management practices that can be applied, the
measured effects of timber harvest are highly variable. The effect also depends on the ability for
runoff either from roadwash or indirectly through shallow throughflow in soil which can deliver
water. The greatest changes to nutrients comes from burning by pile or across the harvest area and
prescribed burn. The burning decomposes plant material leaving high rates of ammonium and nitrate;
nitrate remains highly mobile in soil. This is a natural process and part of beneficial results from fire.
In the aftermath of watershed wide wildfire, the ammonium and nitrate can concentrate to levels
toxic to fish.

The impacts from prescribed burning would be minor since burning results in low and moderate
severity that has low potential for delivering sediment. The effects of prescribed burning were
identified as generally insignificant with regard to a wide range of hydrologic and water quality
variables (USDA Forest Service 2000). Prescribed burning extent would follow that of timber
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harvest since most burning from forest wide perspective follows harvest activities. Alternative A
would likely have the least amount of burning compared to all the action alternatives with the lowest
projected average annual harvest treatment acres across the two decades.

Another potential source for nutrients is phosphorus bonded to sediment (Ballantine et al. 2008,
Grant et al. 1996, and Woods et al. 2005). Detachment of soil particles and associated phosphorus (P)
is often linked to soil erosion, which provides a physical mechanism for mobilizing P from soil into
waters (Wood et al. 2005). The greatest input of sediment remains from roads. Few studies have
found statistically significant increases in phosphorus concentrations associated with clearcuts. Using
table 2, Alternative C would have the least potential for offsite erosion and delivery to nearby
streams of sediment with bonded phosphorus.

Temperature would likely not vary according to alternatives from management actions. The
established RHCAs have preserved streamside vegetation that shades streams. The Flathead NF does
not clear forest within RHCAs and future RMZ would also not clear forest canopy along streams.

Effects on water quality from wildfire and burning for resource benefit

Background

Fire effects vary according to fire intensity, severity, and frequency, the primary factors that define
fire regimes. Wildfires can affect water chemistry, water quantity, and stream channel structure
through changes in transpiration, infiltration, ground water recharge, erosion and mass wasting,
riparian shading, and the recruitment and delivery of coarse debris (Moody and Martin 2001a and
2001b, Moody 2001, Wondzell 2001, Gresswell 1999, Benda and Dunne 1997). Potential post-
wildfire risks from floods, landslides, and debris flows to human life, property, and/or municipal
supply watersheds are an increasing concern across the western United States (Moody and Martin
2001b).

Climatic events following wildfire can trigger surface erosion or mass failures (landslides), which in
turn can deposit sediment that alters stream channel structure and function. Severe wildfire can result
in large expanses of blackened area that has high hazard for generating runoff and delivering
sediment to streams when intense rainstorms occur. When wildfire burns through riparian area, the
outcome may leave riparian areas with no shade that increases water temperatures. This effect may
be offset by cooler groundwater from adjoining slopes.

Alternatives A, B, C, and D

Wildfire suppression tactics can affect watershed resources by building fire line and large fuel-
breaks, using fire retardant, causing soil disturbance, and removing vegetation. Ground-disturbance
from wildfire suppression, in addition to bared ground by wildfire can cause a net decrease in
effective ground cover that no longer resists rainfall runoff. These activities can route sediment to
streams from compacted machine paths and linear features that channels runoff. Rehabilitation after
fire tries to mitigate these effects across the fire area. The action alternatives would mitigate these
effects by limiting fire suppression activities away from the most sensitive areas, RMZs. The action
alternatives carry forward forest plan components to locate fire camps away from riparian areas
where risk of sedimentation and degradation to water quality highest (FW-GDL-RMZ 5). The action
alternatives would have stronger language to avoid degrading water quality from suppression
activities by minimizing suppression activities in RMZ (FW-GDL-RMZ 8), with specific direction to
avoid building line in RMZ that could drain runoff into streams (FW-GDL-RMZ 6).
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Impacts to RMZs and habitat may still occur in certain circumstances when no other suitable
locations for incident bases, camps, heli-bases, staging areas, etc., exists. Delivery of chemical
retardant, foam, and other additives near or on surface waters may occur when there is imminent
threat to human safety and structures or when a fire may escape causing more degradation to RMZs,
than would be caused by addition of chemical, foam or additive delivery to surface waters in RMZs.
Conversely, where management treatments are used to reduce wildfire hazard, positive long-term
effects may be realized.

Other fire suppression effects to water quality occur from fire retardant drops. Large quantities of
retardant can kill fish, while indirectly fire retardant can kill stream invertebrates and cause
eutrophication of downstream reaches (Spence et al. 1996). The action alternatives would improve
direction for fire retardant drops. Rather than relying solely on resource advisors to avoid risks as in
alternative A, areas of high risk would be mapped to improve the communication of where aerial
operations need to avoid dropping fire retardant (FW-GDL-RMZ 4).

Effects of wildfire on stream runoff, sedimentation and nutrients are largely beyond the forest
planning scope because we cannot predict when and where wildfires will burn. However, monitoring
of these effects has shown mostly temporary, transient effects of wildfire on water quality.
Monitoring by Fish Wildlife and Parks of percent fines in the North Fork in Trail, Whale, Coal and
Big creeks following the Moose Fire (2001) and Robert Wedge Fire (2003) showed only small
increases in sediment in the year following the fires with a return to base levels within several years.

All action alternatives would increase the area wildfires can burn for resource benefit when
compared to current direction (see Fire and Fuels section). Managing fire for resource benefit could
increase incidents of sediment deposits, but would promote ecological processes by allowing low
and moderate severity fire at a more natural rate. Potentially Alternative C would have the highest
amount of acres burned for resource benefit because Alternative C has the least amount of acres for
active forest management. We assume active management can affect fire behavior and that
Alternative C would rely on more wildfire to meet desired changes in vegetation.

Effects on water quality from noxious weed treatments

Background

Noxious weeds are often treated using an integrated approach, with a combination of control
methods that include mechanical, biological, and chemical. The effects of some of these methods are
discussed here.

Effects from herbicide application depend on the type, extent, and amount of herbicide that is used,
the sites’ proximity to a stream or wetland, a stream’s ratio of surface area to volume, and whether
transport from the site is runoff or infiltration controlled. Chemical persistence in the soil profile and
surface water depends on the potential for the chemical to leach through groundwater, the size of the
treatment area, velocity of streamflow, and hydrologic characteristics of the stream.

Direct effects require that an organism and the chemical come in contact. Once in contact, the
chemical must be taken up by the organism in an active form at a concentration high enough to cause
a biological effect. Most direct effects of herbicides on trout are likely to be sub lethal, rather than
outright mortality. However, sub lethal effects of chemicals and pesticides can play a significant role
in reducing the fitness of natural salmonid populations. Scholz et al (2000), and Moore and Waring
(1996) indicate that environmentally relevant exposures to diazinon can disrupt olfactory capacity
needed for survival and reproductive success, both of which are key management considerations
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under the ESA (Scholz et al. 2000). The ecological significance of sub lethal effects depends on the
degree to which they influence behavior that is essential to the viability and genetic integrity of wild
populations.

Indirect effects can include decreases in terrestrial or aquatic insects that result in a decrease in the
food supply for fish, and reductions in cover and shade from riparian resources. It is assumed that
many chemicals used will be benign. For example, glyphosate without surfactants (e.g., Rodeo®,
Accord®) has little effect on fish. Some chemicals like picloram, which is highly soluble and readily
leaches through the soil, may not be benign.

Mechanical treatments can result in localized soil disturbance as plants are pulled. Increased
sediment to streams along road cuts and fills within riparian areas is possible, but the increase would
likely be undetectable due to several factors. First, not all vegetation in a treated area would be
pulled, so some ground cover would still be in place. Second, not all sediment from pulling weeds
along roads would reach a stream because many relief culverts divert ditch flow onto the forest floor
away from streams. Finally, hand pulling is very labor intensive and costly. Thus only a few acres
per year could be treated using this technique across a watershed.

Alternatives A, B, C, D

Although many threats to water quality from chemical application may be reduced, they cannot be
eliminated. This is in part due to the uncertainty surrounding sub-lethal effects to salmonids and
other aquatic organisms. As discussed above, there are gaps in the scientific knowledge of how
pesticides interact with the biology of trout. Effects to trout may occur that are not readily apparent
and effects would be consistent across all alternatives as management or plan direction does not
differ between alternatives. Guideline (FW-GDL-NNIP-01) would apply to RMZs to minimize
effects to water quality by using alternatives to chemicals for treatments within RMZs thus reducing
leaching or drift from chemicals into the water.

Effects on water quality from wildlife management

Alternative A

The Flathead National Forest plan was amended in 1995 by INFISH, which will continue to provide
standard and guidelines to limit management actions that may impact aquatic species. Amendment
19 amended the plan in 1995 for grizzly bear security areas and reduced road densities. Under the no
action alternative, the forest would continue to strive towards meeting Amendment 19 standards to
reduce road densities. Benefits for fish would be derived by reducing road densities although there
would be short term impacts related to sediment increases.

Alternatives B, C, D

Alternatives B, C and D propose several standard and guidelines to benefit grizzly bears that will be
beneficial to aquatic species because they limit the amount of road construction, grazing, recreational
development or mining surface occupancy that may adversely impact aquatic species. The greatest
benefits will be derived for aquatic species in the PCA, followed by the DCA and Zonel

respectively. The following are a synopsis of beneficial standards or guidelines (there are no standard
and guidelines designed for grizzly bears that provide adverse effects to fish):

e NCDE-STD-AR-01- this standard will limit the amount of vehicle traffic in the PCA which will
for some vegetation to become established on the road surface and limit sediment production.
Gated roads also benefit native fish by making fishing access more remote.
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e NCDE-STD-AR-02- This standard will limit road construction in the PCA which will reduce
sediment production.

e NCDE-STD-AR-05- This will limit the number of recreation sites in the PCA which if they are
proposed near streams will provide benefits in the long term since there can be no more than 1 in
a BMU.

e NCDE-GDL-AR-02- Restoring temporary roads in the PCA within one year will reduce
potential sediment inputs following management activities.

e NCDE-STD-GRZ-02- Capping AUMSs in the PCA and DCA/Zone 1 under Alt. 3 may reduce
impacts to aquatic species depending on the location of the allotment.

¢ NCDE-STD-GRZ-05- Capping the number of cattle allotments in the PCA and DCA/Zone 1
under Alt. 3 may reduce impacts to aquatic species depending on the location of the allotment.

e NCDE-GDL-GRZ-02- Protecting riparian areas for grizzly bears will also provide protection
for aquatic species and habitat.

e NCDE-STD-MIN-05- Measures provide for RMZ restoration and maintenance for operating
plans.

e NCDE-STD-MIN-08. Within the NCDE Primary Conservation Area and Zone 1(including the
Salish Demographic Connectivity Areas), new oil and gas leases shall include a no surface
occupancy stipulation under Alt. 3 which will benefit aquatic species by limiting surface
disturbance depending on the location of the proposal.

3.2.9 Riparian environmental consequences

Effects of forestwide direction on riparian areas
Background

Riparian management zones (RMZs) are portions of watersheds where riparian-associated resources
receive primary emphasis, and management activities are subject to specific standards and
guidelines. RMZs include traditional riparian corridors, wetlands, intermittent streams, and other
areas that help maintain the integrity of aquatic ecosystems by 1) influencing the delivery of coarse
sediment, organic matter, and woody debris to streams, 2) providing root strength for channel
stability, 3) shading the stream, and 4) protecting water quality (Naiman et al. 1992 ). RMZs provide
other riparian functions, including delivery of organic matter and woody debris, stream shading, and
bank stability. Another critical function of RMZs is to provide for wildlife habitat use and
connectivity.

The Inland Native Fish Strategy (INFISH) remains as amended to the Flathead Forest Plan in 1995
for Alternative A. INFISH reduced the risk to watersheds, riparian and aquatic resources by
improving riparian zone protections. Riparian Habitat Conservation Areas (RHCAs) established
management zones along riparian areas from 50 to 300 feet depending on streams having fish,
annual flow regime, and wetland size. PIBO monitoring showed an improvement in stream
conditions since 1995, implying RHCAs were effective at protecting stream habitat.

Alternative A

The Inland Native Fish Strategy (INFISH)(USDA 1995), as it was amended to the Flathead Forest
Plan in 1995, is unchanged from its original wording in Alternative A. INFISH reduced the risk to
watersheds, riparian and aquatic resources by improving riparian zone protections. Riparian Habitat
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Conservation Areas (RHCAs) established management zones along riparian areas from 300’ for fish
bearing streams on both sides of the stream on down to 50’ on both sides for intermittent streams. In
addition, RHCASs were also established for other waterbodies such as wetlands, lakes, etc. based
upon size greater or less than 1 acre. Riparian Habitat Conservation Areas established management
zones along wetlands for 150’ in wetlands greater than 1 acre and 50’ in wetlands less than 1 acre.
Monitoring has shown an improvement in stream conditions since 1995 as RHCAs have been
effective at protecting stream habitat. Under Alternative A, these protections would stay in place and
riparian habitats as well as associated uplands would continue to be protected.

Alternatives B, C, D

The action alternatives would rename and redefine riparian widths, replacing RHCAs with RMZs.
The RMZs would give flexibility to improve vegetation condition with contingencies on inner versus
outer portions of riparian areas; areas closer to streams have greater management limitations. The
Flathead NF would establish three qualitative desired conditions instead of using INFISH defined
resource management objectives. These desired conditions describe composition and structure,
species assemblage and functional variables for riparian habitat (FW-DC-RMZ-01, 02, 03). The
Flathead NF would rely on PIBO monitoring and collaborative monitoring with USFWS and MFWF
to ensure riparian conditions meet desired conditions rather than using the six indicators originally
defined in INFISH.

The effects of the RMZs could advance riparian condition by moving from a protective to active
conservation strategy. Management of the inner RMZs would remain expressly for the purposes to
conserve riparian, fish and aquatic resources, while the outer RMZ would allow for other
management objectives. The new direction could allow the Flathead NF to promote hardwood
species. The current distribution of riparian hardwoods falls within expected ranges (see Vegetation
section), however, this distribution can be affected by major events of fire and floods. Examples of
active management within the inner RMZ to improve conditions would be non-commercial thinning
to stimulate large tree growth and expand growth of hardwood tree species. In contrast, INFISH
would not allow non-commercial thinning within the riparian area.

The RMZs would expand the management of riparian area from 327,787 acres under INFISH to
427,320 acres on NFS lands. This change would shift management within RMZs depending on inner
and outer portions; the inner portion of the RMZ would be managed expressly for riparian
conservation values, while the outer portion RMZ could allow for riparian condition and other
management purposes. Management direction for RMZs has 6 standards and 10 guidelines. FW-
STD-RMZ-01 would establish the same riparian widths as INFISH for perennial fish bearing and
perennial non-fish bearing. The riparian width would be firmed at 100 feet for all intermittent
streams instead of varying from 50 to 100 feet under INFISH. All mapped wetlands, regardless of
size, would be buffered with a 300 foot RMZ instead of INFISH’s maximum 100 foot buffer. The
Flathead NF has a recent wetland mapping updated in 2014 by Montana Natural Heritage Program
so protections would be more expansive than in the past. Protections to RMZs would be assured with
the following management limitations: consistency with state law (FW-STD-RMZ-02), a constraint
on management within the inner portion only when necessary to maintain, enhance or restore
riparian condition (FW-STD-RMZ-03), and a limitation that management not degrade long term
condition of the RMZ outer portion.

The inner boundary would be established during project planning based on slope characteristics. FW-
STD-RMZ-01 defines inner width as either half the RMZ width or the distance to the top of inner
gorge features depending on which is larger. Inner gorges occur when streams incise within the
hillslope creating steep erosion prone sideslopes. The top of the inner gorge represents the break in

Flathead National Forest DEIS 105 Volume 1: Revised Forest Plan



Chapter 3. Affected Environment Soil, Watersheds, Riparian Areas
and Environmental Consequences and Aquatic Species

slope to shallow gradient hillslopes. The specific reference to inner gorge was carried forward from
INFISH.

The allowance for multiple management purposes would not degrade the RMZ over the long term
(FW-STD-RMZ-02). The flexibility of management purpose comes with contingencies to control
negative effects from timber harvest operations that can degrade riparian condition. FW-GDL-RMZ-
02 directs to exclude new landings, designated skid trails, staging and decking in RMZs unless no
other alternative. New road and temporary road construction would be prohibited within RMZs
except where needed to cross streams (FW-GDL-RMZ-03). Refueling would also be avoided within
RMZs (FW-GDL-RMZ-07). Finally, tree canopy would be retained by excluding clearcutting in
RMZs (FW-GDL-RMZ-10).

Though not expressly prohibited, INFISH direction made management difficult with riparian areas
despite intent to create desired vegetation conditions. The difficulty in meeting numerical riparian
management objectives in effect established the INFISH buffers as management exclusion areas.
Thus, active management to improve condition was difficult to implement. These buffer areas also
created concern for fire hazard since the abundant growth indicative of riparian areas advances latter
fuels thickness and incidence for crown fire.

Managing RMZs could in some places advance riparian condition while preserving the functional
attributes for riparian and aquatic resources and water quality. Monitoring and research reports over
the past 20 years have documented the efficacy of buffers. Using stream temperature as a response
variable, a study in Oregon found no differences before and after project using a no-cut buffer as
small as 25 feet (Groom et al. 2011). Similarly, a comprehensive study in Oregon and Washington
that evaluated various buffer widths found no increases in stream temperature using a 50 feet buffer
(Andersen and Poage 2014). The study did point out that the efficacy depended on the adjacent
disturbance and contrast in forest canopy. The RMZs would not allow regeneration timber harvest
within the outer portion to moderate effects of forest canopy alteration.

The following additional protections on RMZs would largely not lead to different outcomes from
current INFISH direction in Alternative A. To limit impacts from fire suppression activities, RMZs
would have limited exposure to fire retardant (FW-GDL-RMZ-04) and only allow location of
temporary fire facilities in rare circumstances (FW-GDL-RMZ-05). These protections carry forward
existing protections in Alternative A. New direction strengthens protection against adverse impacts
from fire suppression activities to riparian areas. Fire line construction and use of heavy machinery
would be conducted to minimize impacts to riparian areas (FW-GDL-RMZ-06, FW-GDL-RMZ-08).
For sand and gravel mining, the RMZs would carry forward existing direction with the exception of
disturbance for trail work (FW-GDL-RMZ-10).

Effects of additional recommended wilderness on riparian

The current forest plan as amended proposes 98,400 acres of recommended wilderness. The areas
that are recommended for wilderness are high elevation and will protect headwater habitats that will
provide cold clean water downstream to fish and habitat. Alternative A will continue to provide long
term protections to riparian areas in recommended wilderness areas but not as much as alternative C.
natural disturbances such as fire, floods, blowdown, and avalanches will continue to be the main
change agents to riparian zones in these area.

Alternatives B, C, D

The additions of recommended wilderness areas especially in Alternative C where 506,900 acres are
recommended will likely confer beneficial effects to riparian areas. However, these acres are largely
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roadless now and there is no active management so impacts to riparian resources have not occurred
other than by natural disturbances. Recommending these areas will assure that wilderness character
is maintained and will provide protection rather than improvement of riparian conditions Alternative
D would be the least beneficial alternative for protecting riparian areas within recommended
wilderness areas as none is proposed.

Effects on riparian areas from livestock grazing

Alternative A

There are nine active allotments on the Forest. Seven of the nine allotments have been inactive for
periods over the last five years so exposure to detrimental effects on riparian zones have been
limited. Monitoring of allotments over the last decade has shown some stream bank alteration and
reduction in stubble height. In addition, there is elevated percent fines and D50 as monitored at the
PIBO locations. Alternative A, if selected, will continue to have a minimal effect on riparian areas as
a whole however, localized reduction in stubble height and shrub components may continue to occur
unless stream sections are fenced.

Alternatives B, C, D

Incorporation of Best Management practices into project level analysis will minimize the effects of
grazing on aquatic resources in all action alternatives.

As mentioned above under water quality, there are three guidelines specific to grazing (FW-GDL GR
3,4, and 5) that would help to reduce impacts on riparian conditions. These guidelines would reduce
bank trampling and minimize livestock operations within RMZs thus there would be less compaction
and loss of vegetation. Vegetation within RMZs is important for sediment filtering and shade. .

Watershed conservation practices and updated grazing standards and guidelines designed to protect
water quality and riparian areas, where needed, will be included in allotment-management plans as
they are revised and updated. The plan components for grazing that may affect aquatic resources are
consistent across alternatives.

Monitoring has shown that the proper implementation of livestock grazing standards leads to
improved stream conditions. There will be no differences in effects between action alternatives other
than Alternative D may create more transient forage since more land is in MA6, however the forage
would be away from the creeks due to limited harvest within the RMZs. Existing allotments are in
MAGb and 6¢.

Effects on riparian areas from minerals and oil and gas

Alternatives A, B, C, D

There are no active leases on the forest and no effect on riparian areas from any of the alternatives.
Generally, gravel pits are situated away from riparian areas and tend not to have watershed or
riparian impacts. There are no effects on riparian areas from any of the alternatives from the free use
permits to the general public.

Effects on riparian areas from recreation

Alternative A
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INFISH amended the forest plan in 1995 and provided three standard and guidelines for recreation
management mainly relocating or constructing new developed and dispersed sites outside of riparian
areas. These standard and guidelines have been effective at maintaining aquatic and riparian
resources and no developed recreation sites have needed to be relocated due to adverse impacts to
fish. Most dispersed and developed sites are located within riparian areas; the ground is often
hardened and ground vegetation may be removed however, we have not identified areas where
excessive sediment from these sites is a concern. Dispersed sites typically do not have toilet facilities
and we have found concentrations of human waste at some locations. Trees have been felled for
safety reasons in campgrounds and will continue to be felled for safety reasons. Once again this
impact is limited in nature and monitoring does not show that large wood is limited from our
streams. Alternative A would continue to address recreational activities within riparian areas which
lost some riparian vegetation from human use.

Alternatives B, C, D

Standard and guidelines are designed to mitigate these types of general effects under all action
alternatives. For example, two guidelines (FW-GDL-REC 07 and 08) deal with recreation facilities
inside of RMZs to either improve conditions or re-locate facilities if improvements cannot be made.

However, it is assumed that minor, localized impacts to, riparian vegetation, woody debris, and water
quality would still occur where recreation use and activities are allowed. Existing recreational
facilities and actions within or affecting RMZs may need to be modified, discontinued, or relocated
if they are identified as not fully meeting functional aquatic/riparian conditions and processes, or
improving conditions and processes. Modification or relocating facilities may cause temporary
affects to streams and riparian areas. Where facilities cannot be located outside of RMZs, effects
would be minimized to the greatest extent possible, but not completely eliminated.

Effects on riparian areas from motorized and non-motorized winter recreation
AlternativesA, B, C, D

The forest has identified very few impacts from winter recreation on riparian areas while
implementing the 1986 plan as amended. There would be no effects from any of the alternatives on
riparian areas largely because winter use does not result in ground disturbing activities as it occurs
OVEr Snow.

Effects on riparian areas from hiking and stock (non-motorized) trails
Alternatives A, B, C, D

Trails typically have very little impact on riparian resources. Trails commonly parallel streams and/or
lakes and often occur within riparian areas. Although vegetation is removed along the trail itself,
recreational use of the trails does not result in any effects to riparian function. These impacts are
localized and with riparian processes or function remaining intact.

Effects on riparian areas from travel management
Alternative A

Roads have had the greatest impact to riparian resources, especially roads that are within floodplains
where riparian vegetation has been removed. Fortunately, the glaciated geology of our Forest has
allowed for roads to be located largely on old terraces rather than in constricted valley bottoms as
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seen in most of southwest Montana. There are not very many roads paralleling streams on the forest
and most roads in riparian areas are stream crossings. Alternative A would continue to move to meet
A19 standards in those grizzly bear subunits that don’t meet road standards. Riparian areas would
benefit by decommissioning roads in riparian areas since vegetation would be re-established.
Removal of culverts at stream crossings would also re-establish riparian vegetation.

Alternatives B, C, D

Impacts to riparian vegetation from new road construction should be few due to limitations set forth
in the Primary Conservation Area for grizzly bears and guidelines limiting roads in RMZs.
Maintenance, reconstruction and decommissioning all address the existing forest transportation
system and are expected to influence riparian resources more than road construction over the
planning period. Plan components developed to minimize impacts from roads on riparian conditions
is a central focus of the plan. Some key guidelines (FW-GDL-IFS 02 and 03) are designed to
minimize roads, landings, skid trails and other harvest activities within RMZs to reduce potential
sediment inputs and compaction.

Relocation of roads within riparian areas will be a priority for watershed restoration which will
greatly improve riparian conditions and floodplain processes. There will be no net increase in the
road network and stream crossings inside of RMZs for watersheds within the Conservation
Watershed Network.

Effects on riparian areas from lands and special uses
AlternativesA, B, C, D

Land and special uses guidelines (FW-GDL-LSU 02, 03, and 04) are similar for each alternative as
they were modified from alternative A which adopted the INFISH guidelines in 1995 under
amendment to the 1986 plan. These guidelines look at existing and new facilities and their potential
impacts on RMZs and strive to improve conditions or re-locate them outside of RMZs. Some
riparian vegetation is removed or curtailed from re-establishing due to clearing of power lines,
outfitter camps, etc. that overall is minor and will not affect riparian processes. Acquisition of areas
along the Wild and Scenic River program will continue to be a priority for the lands program.

Existing facilities and actions within or affecting RMZs may need to be modified, discontinued, or
relocated if they are not maintaining or improving fully functional aquatic/riparian conditions and
processes. Modification or relocation of facilities may cause temporary affects. Where facilities
cannot be located outside of RMZs, effects would be minimized to the greatest extent possible, but
not completely eliminated.

Effects on riparian areas from restoration projects
Alternative A

INFISH amended the 1986 plan to include four guidelines for restoration. Restoration actions since
that time have primarily focused on culvert removals, road decommissioning, road relocation and
slump stabilization. Much of the restoration efforts have been focused in riparian areas and these
activities resulted in benefits to riparian areas functions and stream processes. Future benefits are
expected under Alternative A.

Alternatives B, C, D
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The highest priority for restoration actions would be within the Conservation Watershed Network to
benefit native fish. Riparian areas in these watersheds would receive the greatest benefits and actions
would focus on stream crossings. The benefit of re-establishing riparian vegetation at these sites
would not vary between alternatives.

Effects on riparian areas from timber and vegetation management
Alternative A

The forest has had very limited riparian harvest since 1995 when INFISH amended the 1986 plan.
Riparian Habitat Conservation Areas were established that limited timber harvest within RHCAs
except for salvage or where silvicultural practices were needed to attain Riparian Management
Objectives. Generally, entry into RHCAs occurred where a road bisected an RHCA and harvest or
salvage then occurred above the road but not below the road. The primary reason for this was to
reduce impacts that would occur from firewood harvest from cutters winching trees to the road
which scoured soil and plugged ditches. Entry into RHCAs also occurred within the Wildland Urban
Interface to reduce fuels. This resulted in thinning to protect structures and create defensible space.
Lastly, entry occurred for safety reasons to reduce hazard trees. Under Alternative A, this direction
would continue and riparian areas would be protected under INFISH with the appropriate widths.
Monitoring data from PIBO demonstrates that stream habitat conditions (temperature, LWD, pool
frequency, etc.) associated with riparian protections have trended in a positive change on the forest
(Kendall 2014)

Alternatives B, C, D

The action alternatives will provide a greater level of protection for aquatic and riparian resources
than alternative A since the RMZ will be increased to 100’ for intermittent streams in all watersheds,
whereas it was 50’ or 100’ in priority watersheds under Alternative A. There will also be a 300’ RMZ
on all ponds and wetlands regardless of size which is a change from Alternative A. Riparian
Management Zones are not exclusion zones but forest management is allowed to occur with greater
flexibility in the outer half of RMZs. Standard and guidelines would help mitigate these types of
general effects under all alternatives. Vegetation management inside of RMZs would need to look at
the condition of the riparian vegetation as well as stream conditions and should not degrade those
conditions. This is a multi-scale, multi-resource review before any action can proceed and guided by
the following standards FW-STD-RMZ 02 and 03 designed to provide long term protections to
riparian areas.

The risk of adverse consequences to riparian areas increases with higher timber harvest levels.
Alternative C has the highest risk of potential adverse effects to riparian resources from timber
harvesting followed by Alternatives A and B due to the amount of acres in the suitable base as
identified primarily in MA6b and 6¢ where most of the suitable base is in the Salish GA; Alternative
D would have the least risk due to the fewest number of acres harvested. However, the analysis is
confounded by the fact that Alternative D has the highest volume predicted from the model due to
higher intensity harvest albeit on fewer acres. Riparian areas are not part of the suitable base. All
action Alternatives have riparian area plan components that will permit less ground disturbance and
will provide protection to riparian areas

Project specific BMPs shall be incorporated into road maintenance activities to protect riparian
values. Ground-based mechanized equipment used for logging or mechanical fuels reduction may
enter the outer half of an RMZ only at designated locations except to cross, and if necessary for the
attainment of RMZ desired conditions. Log landings, designated skid trails, new roads, including
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new temporary roads, and new motorized trails would generally avoid RMZs, unless needed to cross
streams. Actions may also occur where the risk of short-term effects is worth taking because there
would be significant benefits to watershed resource conditions over the long term. For example,
riparian management may thin lodgepole pine that would allow larger conifers to grow which would
provide large wood to streams.

Effects on riparian areas from fire management
AlternativesA, B, C, D

The forest has experienced an increase in large fires over the last two decades. Generally, riparian
areas burn at lower intensity than the surrounding uplands due to higher humidity next to the stream.

Standards and guidelines would mitigate general fire management effects under all alternatives.
There is no differences in effects between alternatives because it is nearly impossible to predict the
extent and location of large wildfires. However, it is assumed that impacts to riparian areas would
still occur where fire management activities, primarily suppression efforts take place. Impacts to
RMZs and habitat may still occur in certain circumstances when no other suitable locations for
incident bases, camps, heli-bases, staging areas, etc., exists. Delivery of chemical retardant, foam,
and other additives near or on surface waters may occur when there is imminent threat to human
safety and structures or when a fire may escape causing more degradation to RMZs, than would be
caused by addition of chemical, foam or additive delivery to surface waters in RMZs. Conversely,
where management treatments are used to reduce wildfire hazard, positive long-term effects to
riparian areas by not burning may be realized.

Effects on riparian areas from noxious weed treatments
AlternativesA, B, C, D

Riparian vegetation, especially aspen stands can be susceptible to mortality from herbicides,
therefore chemicals are discouraged from use within RMZs. Guideline FW-GDL-NNIP-01 would
consider use of mechanical, biological, and cultural means of control before chemical control
methods to minimize effects to riparian areas:

Effects to riparian areas from noxious weed treatments would be the same across all alternatives
because previous standards under alternative A were carried forward and effects to riparian area
should be minimal due to limited use of chemicals within riparian areas.

Effects on riparian areas from wildlife management
Alternatives A, B, C, D

Riparian areas have benefited from wildlife management such as road decommissioning under
Alternative A and would continue to receive benefits as the forest strives to achieve amendment 19.
Benefits would be the same across the action alternatives since plan components affecting wildlife
and riparian areas do not differ between alternatives.
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3.2.10 Wetlands environmental consequences
Effects of forestwide direction on wetlands

Background

The first legal protection of wetlands came from President Jimmy Carter in 1977. He signed
Executive Order 11990 into law requiring Federal government agencies to take steps to avoid
impacts to wetland when possible. Then, in 1989 President George H. W. Bush established the
National policy of “no-net loss of wetlands”. Section 404 of the Clean Water Act (CWA) establishes
a program to regulate the discharge of dredged or fill material into waters of the United States,
including wetlands.

Alternatives A, B, C, D

Under alternative A, wetlands are protected by the Conservation Strategy Howellia aquatilis signed
in 1994 which requires a minimum 300’ buffer width around all ponds that support Howellia.
INFISH has either a 150 foot RHCA or 50 foot RHCA depending if the wetland is greater than one
acre. The action alternatives would protect wetlands with a 300 foot RMZ for all mapped wetlands
and any wetlands identified during project reconnaissance and layout.

Effects on wetlands from timber and vegetation management

Background

A key factor that determines wetland type and function is water regime. Water regime pertains to the
depth, duration (hydroperiod), frequency, diurnal fluctuation, and seasonal timing of groundwater
and surface water. A large suite of variables — not just water yield, peak flow, and base flow -- have
been used as “indicators” to describe hydrologic change in watersheds, streams, and rivers (Konrad
et al. 2005, Poff et al. 2006, 2010, Poff 2009, Poff and Zimmerman 2010, Gao et al. 2009, Merritt et
al. 2010). A similarly large number could be used to characterize changes in wetlands. In general
terms, some indicator variables that apply to estimating the hydrologic effects of vegetation
management on wetlands include:

¢ volume of water inputting to wetland (i.e., water yield of contributing area) and its timing

o peak water level or flow within the wetland: magnitude (depth or rate) and timing

e minimum water level or flow: magnitude (depth or rate) and timing

e percentage of days annually with surface water or measurable flow (both continuous and total)
e fluctuation (variance) in water level or flow: daily or annual

e percent of wetland water budget derived from groundwater vs. surface runoff vs. direct
precipitation (and snow vs. rain)

Small isolated headwater wetlands are perhaps most at risk from hydrologic changes occurring in
their catchments because their hydrologic inputs are usually the least. In glaciated landscapes such as
the Flathead, some wetlands that comprise only one-third of their catchment area can produce 50-
70% of the annual streamflow, because wetlands often occur where groundwater intercepts the land
surface (Verry and Kolka 2003).

Many but not all studies have shown that removal of trees near a stream or in a wetland causes a
mean annual rise in the local water table (Stednick 1996 and 2008, Miller et al. 1997, Scherer and
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Pike 2003, Moore and Wondzell 2005, Guillemette et al. 2005, Brown et al. 2005, National Research
Council 2008, Grant et al. 2008, Mallik and Teichert 2009, Smerdon et al. 2009, Troendle et al. 2010,
and Winkler et al. 2010). As regeneration occurs in cutover areas, the previous rates and amounts of
water transfer between uplands and wetlands return. This usually begins within 3-7 years post-
harvest (Beschta 2002) -- less if the area has not been clearcut (Thomas and Megahan 1998).
Hydrologic recovery to pre-harvest conditions takes 10 to 20 years in some coastal watersheds but
may take many decades longer in mountainous, snow-dominated catchments (Whitaker et al. 2002,
Moore and Wondzell 2005).

The probability of a harvest operation having an effect on a wetland’s water regime is greatest if
trees are removed directly from a wetland or, if removed from outside the wetland, the removal
occurs close to and upslope from the wetland. Several other factors influence the degree to which
tree removal causes water tables to rise. Especially on windy south-facing forest edges during the
summer, tree roots can transfer large amounts of soil moisture to foliage and then to the atmosphere
via transpiration and evaporation (Keim and Skaugset 2003). This effectively removes some of the
water before it can reach wetlands and streams. Trees also intercept significant volumes of rain and
especially snow, allowing some of that retained water to evaporate before it can reach wetlands and
streams located farther downslope (Troendle and King 1987, Winkler et al. 2005). Thus, when trees
are removed from within or above a wetland that potential source of liquid water becomes available,
the water table often rises, and the wetland may receive more water.

This has been suggested by the data from many studies of streams and watersheds in the Pacific
Northwest, such as those by Hetherington (1982, 1987), Jones and Grant (1996), Troendle and Reuss
(1997), Thomas and Megahan (1998), Beschta et al. (2000), Hudson (2001), McFarlane (2001), and
MacDonald et al. (2003). If resulting increases in peak flows are great, the morphology of channels
can be affected (Grant et al. 2008). This can create, expand, or shrink wetlands. Depending on the
soils and topography, the slashburning and soil compaction components of some harvest operations
provide additional surface runoff to wetlands, at least during a few years post-harvest (Lamontagne
et al. 2000). In addition, in snow-affected areas, clearcuts have sometimes been shown to cause
greater runoff during rain-on-snow events (Berris and Harr 1987) and earlier peaking of streamflow
(or wetland water levels).

On the other hand, harvest might measurably reduce runoff to streams and wetlands in some parts of
the Pacific Northwest during low runoff periods, partly by temporarily eliminating trees that
otherwise contribute water by intercepting fog (Harr 1982, 1983). During the autumn, streams in
clearcut watersheds in the PNW tend to have lower flows than in uncut watersheds (Harr et al. 1975).
Also, cutting or windthrow of trees in or near wetlands can increase open-water evaporation
sufficiently to reduce water persistence in late summer (Petrone et al. 2007), especially in larger
wetlands and/or in drier parts of the PNW.

Alternative A

Wetlands are protected under the Conservation Strategy Howellia aquatilis signed in 1994 which
requires a minimum 300’ buffer width around all ponds. Howellia can only be found in the Swan
River drainage on forest. INFISH amended the forest plan in 1995 and protects wetlands greater than
1 acre with 150’ Riparian Habitat Conservation Areas (RHCAs) and 50’ RHCAs on wetlands less
than 1 acre if Howellia is not present. Standard and guideline TM-1 in INFISH allows salvage and
fuelwood cutting as well as silvicultural practices in RHCAs if adverse effects to fish could be
avoided. Ground disturbing activities around Howellia ponds are to be avoided. This direction would
continue under Alternative A.
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Alternatives B, C, D

Riparian Management Zones (RMZs) would replace RHCAs and the Conservation Strategy
Howellia aquatilis would be retained. RMZs would be increased to 300’ for all wetlands regardless
of size to recognize the unique ecological value of wetlands. If entry into RMZs for vegetation
management occurs, it would be guided by FW-STD-RMZ 2 thru 4 which would assure impacts to
wetlands are minimized by meeting the state SMZ law and restoring or enhancing riparian resources.
Expanding widths to 300’ for all wetlands would assure that hydrologic processes that influence
wetlands as described above under the background section would not be affected.

Effects on wetlands from access management and roads

Background

Construction of new roads accompanies many timber harvests. Depending on how roads are
designed, constructed, and maintained, the effects of roads on wetlands and watershed hydrology can
be undetectable or significant, and they can be short-term or long-term (Schuldiner et al. 1979).
Roads can change the volume and/or rate of runoff, its timing, and the proportion of precipitation
that infiltrates and becomes groundwater rather than runoff. These effects can rival or exceed those
of the harvests themselves. Road-diverted flow paths often directly or indirectly lead runoff into
wetlands, streams, or onto downhill slopes.

Roads may alter the subsurface flow as well as the surface flow on wetland soils (Swanson et. al
1988). Compacted saturated or nearly saturated soils have limited permeability and low drainage
capacity. Wetland road crossings often block drainage passages and groundwater flows, effectively
raising the upslope water table and killing vegetation by root inundation, while lowering the
downslope water table with accompanying damage to vegetation (Swanson et. al 1988).

The hydrologic effects of new roads are attributable to the following processes (NCASI Forest
Watershed Task Group 2003):

¢ slowing and occasional impounding of runoff and channel flow,

e connecting, by means of excavated roadside ditches, of existing natural drainage ways that run
perpendicular to the road,

e cxcavating into slopes and subsurface water flow paths, which causes more water to flow on the
land surface, and

e removing vegetation, just as logging does, with consequent changes in water table height.

Essentially, roads can increase peak stream flows by replacing subsurface flow paths with surface
flow paths, doing so through capture of subsurface water in road cuts and by reducing the rate of
infiltration into compacted surfaces.

Runoff from roads generally follows one of four pathways: infiltration back into the hillslope below
the road with no delivery to streams; direct delivery at channel crossings; direct delivery through
gullies formed below cross drains; or indirect delivery via overland flow below the road. Direct
delivery at channel crossings is the most common and most rapid form of delivery, and occurs where
roadside ditches and/or road tread runoff are directed to the stream crossing structure, whether it is a
culvert, bridge, or ford. Delivery at stream crossings is controlled partly by the spacing of cross
drains. Direct impacts to wetlands occur if sediment is routed to them or if roads cross wetlands.
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Alternative A

The Conservation Strategy Howellia aquatilis prohibits ground disturbing activities within 300’ of
occupied ponds. INFISH standard and guideline RF-2a requires a watershed analysis prior to
construction of new roads in RHCAs and RF-2b minimizes road and landing locations in RHCAs
which have limited impacts to wetlands by reducing potential sediment, compaction, and vegetation
removal. These standards and guidelines would continue to provide wetland protection under
Alternative A.

Alternatives B, C, D

Riparian Management Zones (RMZs) would replace RHCAs and the Conservation Strategy
Howellia aquatilis would be retained. RMZs would be increased to 300’ for all wetlands regardless
of size to recognize the unique ecological value of wetlands. FW-GDL-IFS-14 assures that roads
should be designed to maintain natural hydrologic flow paths so wetlands cannot be disconnected
from water regimes. FW-GDL-IFS-10 assures that wetlands are avoided when roads are being
constructed or reconstructed and FW-GDL-IFS-10 minimizes sediment delivery to riparian areas and
wetlands. The addition of these standards in all action alternatives and the increase in RMZ widths
will provide greater protection to wetlands and wetland functions than Alternative A, however there
is no difference between action alternatives because the plan components are the same.

It is nearly impossible to tease out differences between alternatives for new road construction or
temporary road construction because timber volume is greatest for Alternative D while timber
harvest acres is greatest for Alternative C over the two decades that are modelled. The location of the
road in relation to any wetlands if any would be the most important factor and the guidelines would
provide protection.

Effects on wetlands from grazing

Alternatives A, B, C, D

Wetlands provide forage for cattle and impacts can be seen from soil compaction and trampling.
Noxious weeds are commonly transported by cattle and can be introduced into wetlands. There
areseven active allotments on the forest on the Swan Lake and Tally Lake Ranger Districts. There are
forested wetlands and fens within the allotment area boundaries. Alternative A has three standards
and guidelines under INFISH that require that grazing practices be modified to if hey prevent the
attainment of Riparian Management Objectives. The action alternatives brought forward the grazing
direction (FW-STD-GR-07 and 08) to reduce impacts to riparian areas and wetlands by modifying
the practice if impacts are occurring and by relocating livestock operations outside of riparian and
wetlands to reduce soil compaction, bank trampling and to allow riparian vegetation to provide
streambank cover and stability.

Effects on wetlands from other resources

The effects on wetlands from other resources such as oil and gas, restoration, wilderness, noxious
weeds, wildlife management, and recreation are the same as the riparian section since wetlands are a
type of riparian area and can be found in those sections above.
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3.2.11 Aquatic species environmental consequences

Effects of forestwide direction on aquatic species

Alternatives A, B, C, D

The greatest benefit to aquatic species occurs where non-native species do not negatively impact
native populations. The effects of plan components on aquatic species do not vary between
alternatives. Although Alternative D proposes more timber harvest and the potential to generate more
Knutsen-Vandenberg revenue for restoration actions such as BMPs, road decommissioning and
culvert replacements that would benefit aquatics; however it is anticipated that money would still be
available from partnerships and appropriated watershed dollars to implement restoration projects
regardless of hum much money is generated from timber sales. Conversely, Alternative C may
provide greater protection for aquatic resources because more wilderness is proposed, however, the
standards and guidelines that are the same in each action alternative are designed to protect riparian
and aquatic resources based upon past monitoring. Wilderness does provide the ultimate degree of
resource protection for aquatic resources.

The most significant change between action alternatives and the existing plan (Alternative A), is the
incorporation of forest wide standards and guidelines that are specifically designed to protect aquatic
resources. The impacts to aquatic resources from alternatives B, C, and D would provide a greater
level of protection for aquatic and riparian resources than alternative A and will provide additional
riparian protection since the RMZ will be increased to 100’ for intermittent streams in all watersheds.
There will also be a 300’ RMZ on all ponds and wetlands regardless of size which is a change from
Alternative A. Riparian Management Zones are not exclusion zones but forest management is
allowed to occur with greater flexibility in the outer portion of RMZs. Guidelines (FW-GDL-RMZ
01 and 02) are designed to protect riparian and aquatic resources by taking a multi-scale, multi-
resource hard look at stream habitat and riparian conditions prior to entry.

The Conservation Watershed Network (appendix E) provides a network of watersheds designed to
emphasize conservation of westslope cutthroat and bull trout by protecting and restoring
components, processes, and landforms that provide quality habitat. The objective for selecting
Conservation Watersheds is to provide long term protection for native fish to a distributed group of
the strongest populations across the Forest. These watersheds will include the entire South Fork of
the Flathead River drainage and all bull trout watersheds that have designated “critical habitat”
stream reaches. An objective of the Watershed Conservation Network is to identify and conserve
watersheds that will have cold water to support native fish into the future in the face of climate
change. Isaak et al. (2015) identified bull trout and westslope cutthroat trout probabilities of
persistence into the future under different climate warming scenarios as well as cold water refugia.
The Climate Shield Model (Isaak et al. 2015) was used as a starting point to identify watershed with
cold water that may persist into the future. A key strategy in these watersheds is no net increase in
the road network and stream crossings as identified in guideline, FW-GDL-CWNO1. Reducing roads
would reduce potential sediment inputs and benefit aquatic species.

Restoration activities will focus on “storm proofing” the existing road network in light of climate
change. Maintaining migratory life histories is an important element of conservation. Thus, selecting
numerous watersheds rather than a select few provides the greatest opportunity to maintain
connectivity and a migratory life history. Watersheds with bull trout and westslope cutthroat trout
populations which are, or are nearly genetically pure, match up nicely with the Primary Conservation
Area for grizzly bears which will also limit the road network.
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The no action alternative did not consider impacts from non-native and invasive species and plan
components such as Guidelines (FW-GDL-WTR 10, 11, and 12) would help educate the public about
AIS and provide for disinfection of road and fire equipment when they arrive on forest. The action
alternatives should help detect these species and reduce invasion.

Spread and introduction vectors are inherent to most projects and types of forest use. Thus,
components of the plan require mechanisms for addressing aquatic invasive species. More general or
universal objectives and procedures, such as using current best practices for equipment washing
before and after entering an area, are recommended for inclusion in the fish and aquatic wildlife
sections of the document. This better assures that these components are included as resource
protection measures at the project level. These activities would include, but aren’t limited to:
transporting water across drainage boundaries for fire suppression, constructing stream fords,
operating equipment in a riparian area and near a water course, and the use of pumps and sumps for
fire suppression, or construction related dewatering activities.

Effects of additional recommended wilderness on aquatic species

Alternatives A, B, C, D

The best remaining trout habitat conditions are found in wilderness and unroaded landscapes
(Rhodes et al., 1994; NMFS, 1995; Hitt and Frissell, 1999; Kershner et al., 1997; Kessler et al.,
2001). Across the West, roadless areas tend to contain many of the healthiest of the few remaining
populations of native trout, which are crucial to protect (Kessler et al., 2001). Roadless areas are a
source of high quality water essential to the protection and restoration of native trout. The high
quality habitats in roadless areas help native trout compete with non-native trout, because degraded
habitats can provide non-natives with a competitive advantage (Behnke, 1992). Roadless areas tend
to have the lowest degree of invasion of non-native salmonids (Huntington et al. 1996). Unroaded
areas also act as the foundation for the needed restoration of larger watersheds.

Most of our strongest fish and purest westslope cutthroat trout populations are within the designated
Bob Marshall Wilderness Complex. There is a strong correlation between healthy fish populations
and wilderness/low road densities (Lee et al. 1997).

Alternative C would provide the greatest benefit to aquatic species because it proposes the greatest
amount of recommended wilderness while Alternative D would be the least beneficial.

Effects on aquatic species from livestock grazing

Alternative A

There are nine allotments on the Forest; there is only one allotment (Piper Creek) that is within a bull
trout watershed that only has 26 cow/calf pairs. Holland Lake Allotment is below Holland Lake and
thus has no effect on bull trout since bull trout occur in the lake and directly in the mouth
downstream from Holland Falls. Seven of the nine allotments have been inactive for periods over the
last five years so exposure to detrimental effects on riparian zones and fisheries have been limited.
The allotments are in the Swan, the Swan Island Unit, and Tally Lake RD and include streams that
only support brook trout. Westslope cutthroat trout are not present except for Piper Creek.
Alternative A if selected will continue to have a minimal effect on native aquatic species as the
number of allotments and AUMs will not change.
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Alternatives B, C, D

Effects to fisheries would be similar to alternative A as the standard and guidelines from INFISH for
grazing were carried forward under these alternatives. The plan components are shown above under
effect to water quality from livestock grazing.

Effects on aquatic species from minerals and oil and gas

Alternatives A, B, C, D

There are no active leases on the forest thus no effect on aquatic species from any of the alternatives.
Generally, gravel pits are situated away from riparian areas and tend not to impacts on aquatic
species. There are no effects on fish from any of the alternatives from the free use permits to the
general public.

Effects on aquatic species from recreation

Alternatives A, B, C, D

Montana Fish, Wildlife, and Parks has laws and regulations that are adequate to prevent over-
exploitation of fish populations through angling with catch and release fishing for westslope
cutthroat trout throughout most of the forest. Fishing for bull trout is only allowed within the South
Fork Flathead. There is some incidental mortality to fish when they are caught and released. Habitat
alteration from recreational camping and day use sites might cause some site-specific impacts, but
should not extensive enough to measurably limit fish populations. Localized impacts to vegetation
and banks in riparian areas occur at lakes with trout and at river access sites. Effects would be the
same between all alternatives. There would be little to no effects on aquatic and riparian resources
from fishing.

Increases in recreational visitors increase risks to aquatic communities. The greatest threat from
recreation is introduction of aquatic nuisance species. These species include any non-native plant or
animal species and disease which threaten the diversity or abundance of native species, the
ecological stability of infested waters, or commercial, agricultural, or recreational activities
dependent on such waters. The Montana Aquatic Nuisance Technical Committee (2002) identifies
over 70 nuisance species. Some, well known in Montana, include the New Zealand mudsnail, curley-
leaf pondweed, whirling disease, and non-native fish. While non-native fish like brook and rainbow
trout are desirable in many locations, there are places where they are not. An environmental
assessment by the MFWP is now required before fish introductions can legally occur.

Most of the pathways of introduction and spread of aquatic nuisance species are related to human
activities, both accidental and intentional. The New Zealand mudsnail and whirling disease can be
accidentally transported and spread by way of recreational boats and wading boots. The Forest will
continue to support check stations for aquatic invasive species.

Effects on aquatic species from motorized and non-motorized winter
recreation

Alternatives A, B, C, D

The forest has identified very few impacts from winter recreation on aquatic species. Effects would
be the same between all alternatives since there is no effects on aquatic species largely because
winter use does not result in ground disturbing activities as it occurs over snow.
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Effects on aquatic species from Developed winter recreation

Alternatives A, B, C, D

Winter recreation doesn’t have an effect on aquatic species except for possible sediment inputs
resulting from grooming or maintenance of ski areas. The effects would be the same across all
alternatives.

Effects on aquatic species from hiking and stock (non-motorized) trails

Alternatives A, B, C, D

Trails typically have very little impact on aquatic species. The forest does see sediment and erosion
from trail use that mainly gets routed into the forest with no impact to water quality and thus no
impact to aquatics. Once again these impacts are localized and do not result in impacts to species.
Spread of invasive species is not a concern from hikers and stock use although, noxious weeds are.
Spread of noxious weeds and resultant treatment is a concern. Use of chemicals is discouraged in
RMZs. Effects would not differ between alternatives.

Effects on aquatic species from travel management

Alternative A

Roads have the greatest impact to aquatic species due to increases in sediment and by blocking
upstream migration to spawning grounds. The forest has made great strides over the last two decades
under the 1986 plan to provide fish passage by removing or replacing culverts. Standards and
guidelines in Alternative A from INFISH would be carried forward and would continue to strive for
fish passage, upsizing of culverts, BMPs, etc. that would be beneficial for aquatic species.
Detrimental effects would continue to occur to aquatic resources when culverts fail or roads slump.
Monitoring of sediment from McNeil core samples and PIBO has shown a decreasing trend in
sediment levels in most locations.

Alternatives B, C, D

Maintenance, reconstruction and decommissioning address the existing forest transportation system
and are expected to influence aquatic resources more than road construction over the planning
period. Plan components developed to minimize impacts from roads on aquatic species is a central
focus of the plan.

FW-GDL-CNW-01 has no net increase in roads or crossings in the Conservation Watershed
Network. FW-GDL-IFS 02, 07, 09, 13, and 15 focus on the road system and assure that roads are
hydrologically disconnected from the stream network as well as provide for passage of fish.

The total miles of roads and motorized trails are expected to be less under Alternative C. This will
benefit aquatic resources due to the decreased risk of road and trail related sediment. Alternative D
has the greatest potential to adversely affect aquatic resources from motorized routes due to
anticipated needs to meet timber harvest and construct temporary roads or new roads. Management
Areas 6b and 6¢ would be the areas where we could see the greatest number of roads constructed to
support timber harvest. Inside the PCA for grizzly bears there will be no net increase in the road
network for Alternatives B and C. Lastly, there will be no net increase in the road network and
stream crossings inside of RMZs for watersheds within the Conservation Watershed Network.

Off trail use is very limited on the Flathead National Forest due to the direction in the the Motor
Vehicle Use Map. The Swan Island Unit near Blacktail has a network of trails for off road use and
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the use is located on ridge tops and away from streams so there is little impact to watershed
conditions. There are no native fish within the off trail area and thus no effects.

Effects on aquatic species from lands and special uses

Alternatives A, B, C, D

Special-use permits can allow for hatchery facilities such as the Sekokini Springs facility which is
used for conservation of westslope cutthroat trout thus providing great benefits for native fish.
Impacts to aquatic resources would be associated with impacts to riparian areas as discussed above.
Other potential impacts would be through special use permits to outfitters who guide fishermen and
from whitewater rafting. Effects would be the same for all alternatives as plan components are the
same and have not changed markedly from the INFISH amendment.

Effects on aquatic species from restoration projects

Alternative A

INFISH amended the 1986 plan to include four guidelines for restoration. Restoration actions since
that time have primarily focused on culvert removals, road decommissioning, road relocation and
slump stabilization. These activities resulted in improved fish passage and sediment reduction. These
activities would continue under Alternative A.

Alternatives B, C, D

Restoration effects can be of a long term positive effect but be of a short negative nature; typically
short term effects occur during implementation by increasing sediment, however, long term sediment
reductions are accrued. Standards and guidelines would mitigate the general negative effects
described above under all alternatives. Alternative C would have the most recommended wilderness
and potentially the fewest impacts and thus the lowest need for restoration activities. Alternative D
would potentially have the greatest impact due to timber harvest, however, the standards and
guidelines would limit road construction and thus restoration associated with new actions most likely
would not be needed. Alternative D would have the most active forest management and would
generate more money that funds stewardship projects. Stewardship funding is currently a tool often
used for restoration projects as well as appropriated dollars for watershed and fisheries. If more
money is available from Alternative D then there would be more short term impacts from restoration
projects but there would be more long term gains. The highest priority for these restoration actions
would be within the Conservation Watershed Network to benefit native fish. It is expected that
temporary and short-term impacts to fish, stream channels, water quality, etc. from culvert removals,
in-channel restoration, and habitat surveys will still occur. It is also expected that long-term positive
effects would occur from these restoration activities.

Effects on aquatic species from timber and vegetation management

Alternative A

Alternative A has the highest risk of potential adverse effects to aquatic resources from timber
harvesting not from vegetation removal but due to the potential of associated road construction. This
would be primarily in Tally Lake and the Swan Island Unit where there is only a handful of native
fish populations so impacts to native fish would be limited. Timber harvest and vegetation
management is currently limited inside of RHCAs due to INFISH standards, therefore effects to
riparian and aquatic resources since 1995 have been limited and will continue to be protected
through the same standards.
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Alternatives B, C, D

Alternative D has the highest risk of potential adverse effects to aquatic resources from timber
harvesting followed by Alternatives A and B due to the amount of acres in the suitable base as
identified primarily in MAG6; Alternative C would have the least risk due to the amount of
recommended wilderness. All action Alternatives have riparian area plan components that will allow
less ground disturbance and will provide protection to water quality, stream channels, and riparian
areas. However, effective implementation of watershed conservation practices is crucial to avoiding
or minimizing impacts to aquatic species and potentially affected streams under any alternative.

Standard and guidelines would help mitigate these types of general effects under all alternatives.
Vegetation management inside of RHCAs would need to look at the condition of the riparian
vegetation as well as stream conditions and should not degrade those conditions. This is a multi-
scale, multi-resource review before any action can proceed and guided by standards (FW-STD-RMZ
03 and 04). Activities within RMZs would need to maintain, restore or enhance conditions and not
lead to long term degradation of conditions. These standards and guidelines (FW-GDL-RMZ-01-10)
will minimize disturbances inside of RMZs thus assuring recruitment of large wood, shade and
ground disturbance which could create sediment.

Forest plan components in all the action alternatives provide direction related to vegetation
management activities occurring within RMZs. This direction is expected to maintain RMZ desired
conditions or improve conditions where needed, and protect this high value resource. Short-term
effects may be acceptable when those activities support long-term benefits to the RMZs and wildlife
and aquatic resources. Project specific BMPs shall be incorporated into road maintenance activities
to protect riparian values. Ground-based mechanized equipment used for logging or mechanical fuels
reduction may enter the outer half of an RMZ only at designated locations except to cross, and if
necessary for the attainment of RMZ desired conditions. Log landings, designated skid trails, new
roads, including new temporary roads, and new motorized trails would generally avoid RMZs, unless
needed to cross streams.

Effects on aquatic species from fire management

Alternatives A, B, C, D

The forest has experienced an increase in large fires over the last two decades. Based upon
monitoring from FWP following the Red Bench Fire (1988), Moose Fire (2001), and Robert Wedge
(2003) juvenile fish populations increased in streams that experienced large fires. This is largely due
to an increase in nutrients following the fire. Overall, fire is beneficial to fish as fish have evolved
with fire over the last 10,000 years with the exception of the last century due to fire suppression.
Impacts to fish are largely a result of fire suppression activities due to increases in sediment, mis-
application of retardant, withdrawing water if proper screens are not in place, etc. Standards and
guidelines for fire management were first adopted with INFISH (alternative A) and carried forward
in this plan. Plan components do not differ between alternatives and the effects will be the same
across alternatives: wildfires may result in short term impacts with long term benefits due to
nutrients while suppression activities result in impacts that should be mitigated with plan
components.
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Effects on aquatic species from noxious weed treatments

Alternatives A, B, C, D

Chemical treatments are discouraged in riparian areas and are not applied to waterbodies. Guideline
(FW-GDL-NNIP-01) would apply to RMZs to minimize effects to water quality by using alternatives
to chemicals for treatments within RMZs thus reducing leaching or drift from chemicals into the
water thus reducing impacts to aquatic species. Effects to aquatic resources from noxious weed
treatments would be the same across all alternatives and should be minimal.

Effects on aquatic species from wildlife management

Alternatives A, B, C, D

Aquatic resources have benefited from wildlife management such as road decommissioning under
Alternative A and would continue to receive benefits as the forest strives to achieve amendment 19.
Benefits would be the same across the action alternatives since plan components affecting wildlife
and aquatic resources do not differ between alternatives.

Bull trout critical habitat is present within the PCA and zone 1, any standard and guideline that limits
roads or ground disturbance may provide beneficial effects. There are no potential adverse effects to
critical habitat from any of the action alternatives.

Watershed summary of effects by alternatives

The following table provides a summary of the relative impacts of alternatives on riparian and
aquatic resources. The land use categories are ranked in descending order of existing and potential
impact to water and riparian resources with the greatest effect from travel management listed first.

Table 8. Alternative ranking by benefit or risk to watershed, aquatic species, and riparian resources

Effects from Resource Less —RELATIVE SCALE— More
Effects of travel management Cc B | D A
Effects of timber management C B| D A

Effects from recreation C BDA
Effects from fire management C BDA

Effects from livestock management No difference between alternatives
Effects from noxious weed treatment No difference between alternatives
Effects from lands and special uses No difference between alternatives
Effects from minerals No difference between alternatives
Effects of wildlife management No difference between alternatives
Benefits of watershed restoration No difference between alternatives
Riparian protection afforded No difference between alternatives
Effects from wilderness designation C ABD

Specific outcomes (such as water quantity, water quality, instream and riparian area habitat
considerations, and fisheries) from the alternatives pertaining to native fish, lakes, streams, rivers,
riparian areas, and wetlands are not predictable without site-specific NEPA analysis on projects.
Therefore, effects are very general in programmatic NEPA.
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Alternative A does not incorporate a watershed approach to the management of hydrology and
watershed processes; there would not likely be watershed scale consideration and protection of
hydrologic and riparian area/wetland processes and functions. This would likely result in the
continued protection of areas currently in satisfactory condition and areas currently in unsatisfactory
would remain unchanged.

Alternatives B, C, and D would emphasize a watershed approach to the management of hydrology
and watershed processes and a Conservation Watershed Network to identify important watersheds to
conserve native fish.. These alternatives would facilitate management of multiple ecological goals
and long term ecological sustainability on a landscape basis. Updated aquatic desired conditions,
objectives, standards and guidelines applied in a consistent manner across the forest would provide a
mechanism to effectively prioritize activities and weigh multiple risks to various resources.

Alternatives A and D, with their higher activity levels, could pose greater risks to aquatic ecosystems
than would the lower activity rates and amounts included under alternative C.

3.2.12 Cumulative Effects

Cumulative effects common to all alternatives

Federal actions within the Flathead River basin above Flathead Lake would involve Glacier National
Park and Bureau of Reclamation. Glacier National Park manages headwater streams in the North and
Middle Fork Flathead rivers. There would be little to no cumulative effects from park management
actions as most areas are managed to protect ecological values. The Bureau of Reclamation manages
Hungry Horse Dam and operates a selective withdrawal system that mimics a natural thermographic
hydrograph downstream. The dam also releases flows according to an Integrated Rule Curve that
provides for aquatic species downstream.

Non-federal land management policies are likely to continue affecting riparian and aquatic resources.
The cumulative effects in the Flathead basin are difficult to analyze, considering the broad
geographic landscape covered by the areas, the uncertainties associated with government and private
actions, and ongoing changes to the region’s economy. Whether those effects will increase or
decrease in the future is a matter of speculation; however, based on the growth trends and current
uses identified in this section, cumulative effects are likely to increase.

State owned school trust lands managed by the Montana Department of Natural Resources in the
Stillwater, Coal, and Swan State Forests, will continue to support a variety of uses from livestock
grazing to mining, timber harvest and recreational fishing and hunting. Montana law requires that
school trust lands be managed to maximize income for the school trust. Management impacts may be
greater on these lands than on other state or federal lands, but may not result in loss of fish
populations.

For the most part, the stream systems originate on-Forest in protected headwaters and eventually
flow downstream onto lands owned or administered by entities other than the Forest Service and
ultimately into Flathead Lake. Many fish populations, whether they move off-Forest as part of their
life cycle or remain entirely within a localized area, require interconnectivity of these streams to
survive as a population. For most all species, genetic interchange between subpopulations is
necessary to maintain healthy fish stocks. The more wide-ranging a species such as bull trout is, the
more critical interconnectivity may be in order to access important habitat components. Thus,
activities off-Forest that disrupt fish migration corridors can have significant impacts to fish
populations upstream.
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A host of activities will occur on private lands within the Flathead basin. These include, water
diversion; irrigation; livestock grazing; farming with varied cash crops; timber harvest, water based
hunting, outfitted and non-outfitted angling, establishment of sub- divisions, housing and
commercial development, building and stocking of private fish ponds, chemical treatment of noxious
weeds, flood control and stream channel manipulation, and hydropower management.

The potential for introduction of disease and aquatic nuisance species exists on all lands within the
cumulative effects analysis area. The extent of influence exerted by disease or exotic species is often
determined by an area’s suitability. If conditions are favorable enough to promote and perpetuate
them, then effects are determined by the fishery’s susceptibility to be influenced. The effects of these
introductions could range from extreme to negligible, based upon the species. Quagga or Zebra
mussels introduced into Flathead Lake could have a devastating effect upon the entire ecosystem.

Montana Fish Wildlife and Parks is the responsible agency for managing fish populations.
Regulations will most likely continue to allow angling and harvest of fish, with variations on fishing
limits and times when angling can occur and some gear restrictions. Flathead Lake and Swan Lake
are critical to maintaining bull trout and westslope cutthroat trout populations in tributaries within
the North and Middle Fork Flathead Rivers and Swan River. Fish populations within the lakes are
interconnected to upstream ecosystems. How non-native fish, i.e. lake trout are managed within these
lakes will largely determine the viability of migratory bull trout and westslope cutthroat trout
populations (Bull Trout Recovery Plan 2015).

The most complex cumulative effects relate to the restoration of bull trout and westslope cutthroat
trout within the project area. The complexity of these life histories exposes them to many factors
affecting their abundance and viability. Cumulative effects to native fish include: (1) predation,
hybridization, and competition with non-native fish; (2) destruction or degradation of spawning and
rearing habitat from logging, grazing, road construction/maintenance and urban development on
private and other non-federal lands; (3) degraded water quality as a result of polluted runoff from
urban and rural areas; and (4) migration barriers that result from roads on private or other non-
federal lands.

Climate Change

Over the last 50 years, average spring snowpack (April 1 snow water equivalent) has declined and
average snowmelt runoff is occurring earlier in the spring. These trends are observed for
northwestern Montana, the entire Pacific Northwest, and much of the western U.S. Since the
available data is limited to the last 50 years, it is not clear whether these trends are persistent long-
term trends or reflect short-term decade-to-decade variability that may reverse in coming years.
Several recent studies of the same trends across the entire western U.S. have concluded that natural
variability explains some, but not all, of the west-wide trend in decreasing spring snowpack and
earlier snowmelt runoff.

Potential changes in streamflow and rising stream temperatures are likely to increase risks to
maintaining existing populations of native, cold-water aquatic species. Over the last century, most
native fish and amphibians have declined in abundance and distribution throughout the western U.S.,
including northwest Montana. It is unknown whether, or to what degree, these changes are
attributable to climate trends. Potential climate-induced trends of altered streamflow timing, lower
summer flows, and increased water temperature will likely reduce the amount, quality, and
distribution of habitat suitable for native trout and contribute to fragmentation of existing
populations. Climate-related impacts are likely to add cumulatively to other stressors on native fish
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and amphibian species. Non-native trout and other aquatic species better adapted to warm water
temperatures may increase in abundance and expand their existing ranges.

These climatic and hydrologic trends, combined with climate-related trends in wildfires and forest
mortality from insects and diseases, can significantly affect aquatic ecosystems and species (Dunham
et al. 2003, Dunham et al. 2007, Isaak et al. 2010). A growing body of literature has linked these
hydrologic trends with impacts to aquatic ecosystems and species in western North America, often as
a result of climate-related factors affecting stream temperatures and the distribution of thermally
suitable habitat (Petersen and Kitchell 2001, Morrison et al. 2002, Bartholow 2005, Kaushal et al.
2010, Isaak et al. 2010). Lower summer streamflows and higher air temperatures, as observed over
recent decades in northwestern Montana, are generally expected to result in increased stream
temperatures.

However, stream temperatures are controlled by a complex set of site-specific variables; including
shading from riparian vegetation, wind velocity, relative humidity, geomorphic factors, groundwater
inflow, and hyporheic flow (Caissie 2006).

Potential impacts to fish include

Egg incubation and fry emergence may be adversely affected due to flood flows, dewatering, and/or
water temperatures. Shifts in the timing and magnitude of natural runoff will likely introduce new
selection pressures that may cause changes in the most productive timing or areas for spawning.

Spring/summer rearing may be adversely affected due to reduction in stream flow and higher water
temperatures.

Overwinter survival may be positively affected by higher winter water temperatures enabling fish to
feed more actively, potentially increasing growth rates if sufficient food is available. If food is
limited, the elevated metabolic demands could reduce winter growth and survival.

Bull trout is the native trout species most vulnerable to potential increases in stream temperatures
because it has the coldest range of thermally suitable habitat among native salmonids in the Northern
Rockies. For this species, increasing stream temperatures may cause a net loss of habitat because
areas are not available further upstream to replace those that become unsuitably warm. For rainbow
trout, which tolerates warmer stream temperatures better than bull trout and is often limited by
upstream temperatures that are too cold, warming may only shift suitable habitats toward higher
elevation stream reaches with little or no net change in total amount of thermally suitable habitat
(Rieman and Isaak 2010). Cutthroat trout in high-elevation streams currently are commonly limited
by low water temperatures and short growing seasons (Coleman and Fausch 2007, Harig and Fausch
2002). These populations may benefit from climate-induced increases in thermally-suitable habitat in
higher elevation stream reaches (Rieman and Isaak 2010). However, warmer stream temperatures
may also lead to nonnative fish and other aquatic species moving into previously unsuitable
upstream areas where they will compete with native species (Rieman et al. 2007, Rahel and Olden
2008, Fausch et al. 2009, Haak et al. 2010).

Projected increases in air temperatures, along with projected decreases in summer stream flows, will
likely lead to warmer stream temperatures in the Columbia River basin, particularly during summer
low-flow periods (Casola et al. 2005). Recent scientific publications suggest that projected air
temperature changes are likely to reduce the distribution of thermally-suitable natal habitat for bull
trout, fragment existing populations, and increase risk of local extirpation (Rieman et al. 2007, Isaak
et al. 2010). However, the risk of climate-induced extirpation in subbasins of northwestern Montana
may be less than other, relatively drier and warmer in the Columbia River basin (Rieman et al. 2007).
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Other recent publications conclude that westslope cutthroat trout, which can generally tolerate
warmer stream temperatures than bull trout, is at a low risk for increasing summer stream
temperatures in most basins within its range, including the Clark Fork (includes all Flathead River
drainages) basin of northwestern Montana (Haak et al. 2010). These studies also conclude that
stream temperature impacts resulting from projected climate-change-induced increases in wildfire
extent and severity posed a moderate or high risk of cutthroat trout extirpation in 46 percent of
occupied subwatersheds throughout the species’ occupied range and 45 percent of subwatersheds in
the Clark Fork Basin (Haak et al. 2010).

Haak et al. (2010) conclude that risks to native trout resulting from projected increases in winter
flood risk in northwestern Montana are greater than risks associated with climate-induced changes in
wildfire, drought, or stream temperatures. They estimate that cutthroat trout in most subwatersheds
in the Clark Fork basin face high to moderate risk of increased winter flooding (Haak et al. 2010).

Effects Determination

Based on the analysis of all alternatives, including the No Action Alternative, other interrelated and
interconnected activities, and the cumulative effects of other federal and non-federal activities within
the Planning Area it has been determined that the implementation of the plan components,
specifically those for riparian areas, Conservation Watershed Network, and roads would provide for
ecological conditions that support recovery of bull trout or provide ecological conditions that support
persistence of westslope cutthroat trout.
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3.3 Vegetation—Terrestrial Ecosystems

Introduction

This section of the EIS addresses the forest and non-forest vegetation component of the terrestrial
ecosystems on the FNF. A coarse-filter approach is used, discussing conditions and effects at the
ecosystem or plant community level, and how they provide for ecosystem integrity and diversity. These
plant communities provide habitat for a host of wildlife species, as well as contributing benefits and
services to people.

Legal and administrative framework

The following is a select set of statutory authorities that govern the management of vegetation on NFS
lands. They are briefly identified/described below to provide context to the management and evaluation of
the resource. There are multiple other laws and regulations and policies not described below that also
guide the management of this resource.

Law and executive orders

The Forest and Rangelands Renewable Resources Planning Act of 1974: Provides for maintenance of
land productivity and the need to protect and improve the soil and water resources.

The National Forest Management Act (NFMA) of 1976: “It is the policy of the Congress that all
forested lands in the NFS shall be maintained in appropriate forest cover with species of trees, degree of
stocking, rate of growth, and conditions of stand designed to secure the maximum benefits of multiple use
sustained yields. Plans developed shall provide for the diversity of plant and animal communities based
on the suitability and capability of the specific land area in order to meet the overall multiple-use
objectives, and within the multiple-use objective.”

“Accordingly, the Secretary is directed to identify and report to the Congress annually at the time of
submission of the President's budget together with the annual report provided for under section 8 (c) of
this Act, beginning with submission of the President's budget for fiscal year 1978, the amount and
location by forests and States and by productivity class, where practicable, of all lands in the National
Forest System where objectives of land management plans indicate the need to reforest areas that have
been cut-over or otherwise denuded or deforested, and best potential rate of growth. All national forest
lands treated from year to year shall be examined after the first and third growing seasons and certified by
the Secretary in the report provided for under this subsection as to stocking rate, growth rate in relation to
potential and other pertinent measures. Any lands not certified as satisfactory shall be returned to the
backlog and scheduled for prompt treatment. The level and types of treatment shall be those which secure
the most effective mix of multiple use benefits .”

Other regulation, policy, and guidance

Code of Federal Regulations (CFR): 36 CFR 219.9(a) — Planning Rule: Requires the plan to include
components that maintain or restore the ecological integrity of terrestrial ecosystems, including structure,
function, composition and connectivity. A complimentary ecosystem and species-specific approach is
adopted to maintaining the diversity of plant and animal communities.

36 CFR 219.9(b)(1) — Planning Rule: States that the responsible official will evaluate whether the plan
components provide the ecological conditions necessary to contribute to the recovery of federally listed
species, conserve proposed and candidate species, and maintain a viable population of species of
conservation concern. Evaluation would consider components that provide for ecosystem integrity and
diversity (coarse-filter approach) and species specific components (fine-filter approach).
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USDA Forest Service Position Statement on National Forest Old-Growth Values 10/11/89:
Recognizes the many values associated with old growth forests, such as biological diversity, wildlife and
fisheries habitat, recreation, aesthetics, soil productivity, water quality, and industrial raw material. Old
growth on the national forests will be managed to provide the foregoing values for present and future
generations. Decisions on managing existing old growth forest to provide these values will be made in the
development and implementation of forest plans. These plans shall also provide for a succession of young
forests into old growth forests in light of their depletion due to natural events or harvest.

Key ecosystem characteristics and indicators

Key ecosystem characteristics are defined in the 2012 planning rule as the dominant ecological
components that describe the ecosystems and are relevant and meaningful for addressing ecosystem
condition and integrity, as well as important land management concerns. Ecosystem integrity as related to
vegetation is typically assessed by considering dominant ecosystem functions, composition, structure and
connectivity. Key ecosystem characteristics are also chosen because they are measurable (i.e., quantitative
or qualitatively) and we have some type of data or means to distinguish and describe them.

Key ecosystem characteristics for the terrestrial vegetation on the Flathead Forest have been identified
and serve as the key indicators for describing the affected environment and evaluating differences among
the alternatives. Differences among the alternatives may be expressed as both qualitative and quantitative,
and the estimated changes in in the key ecosystem characteristics over time serve as the basis for
evaluation of ecological sustainability and forest resilience. The key indicators discussed in this section of
the EIS for vegetation are listed below. Descriptions of indicators and how they are measured are
provided in their respective sections.

e Vegetation composition: vegetation dominance type (conifer and non-forest types) and tree species
presence

e Forest size class and very large tree component: conifer tree d.b.h.*

e Old growth forest: as specifically defined by Green and others (1992 with errata)

e Forest density: associated with coniferous tree canopy cover percent

¢ Snags and downed wood: snags per acre and tons per acre for downed wood

e Landscape vegetation pattern: characteristics of forest patches (size classes/successional stages)

Additional key ecosystem characteristics related to vegetation conditions that are not included in this
terrestrial vegetation section of the EIS include those associated riparian areas and wetlands, and with
specific plant species that are considered at-risk or of special concern. Riparian areas are covered in
section 3.2 of this EIS; threatened, endangered, proposed or candidate plant species, and plant species of
conservation concern are covered in section 3.5 of this EIS.

Information Sources

A variety of well documented and accepted vegetation data sources and analysis tools are used for the
terrestrial vegetation analysis, collectively comprising the best available science for quantifying
vegetation conditions. These sources are briefly described in this section of the EIS, with more
descriptions and information found in appendix 2 and in the planning record.

4 The diameter of a tree 4.5 feet from ground level on the uphill side of the tree.
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The Region 1 existing vegetation classification system (R1 VMap) (Barber et al 2011) is the source for
classification and spatial mapping of existing vegetation attributes that are utilized in this EIS. The VMap
product used for this EIS and for the development of plan components for the revised Flathead Forest
Plan represents our best current spatial estimate for the various vegetation components, such as forest size
classes and vegetation dominance types. These maps are not static. Vegetative succession and
disturbances will change vegetation conditions over time. Newer maps using new methodology or
technology may be utilized in the future for a variety of reasons, as determined appropriate, for the spatial
portrayal of existing vegetation conditions across the Forest. More detailed information may be
incorporated as deemed appropriate into a map of existing vegetation at the project-level of analysis, such
as from field inventories.

R1 VMap is derived from National and Regional remote sensing protocols, using a combination of
satellite imagery and airborne acquired imagery, with refinement and verification through field sampling.
The product is assessed for accuracy, with a known and quantifiable level of uncertainty. Though the
product is inherently less accurate and detailed than systematic plot sampling (e.g., FIA), it provides
valuable complementary information and allows for an analysis of the spatial distribution of vegetation. It
is valuable was designed to allow consistent applications of vegetation classification and map products
across all land ownerships. (Barber, et.al. 2009, 2011; Berglund et al. 2009). The primary vegetation
classifications in R1 VMARP are vegetation dominance types (composition), tree diameter class, and tree
canopy cover class. R1 VMAP used for this EIS is based on 2009 imagery data, with Forest lands updated
to the year 2013 to reflect vegetation changing activities (fire and harvest) that occurred between 2009
and 2013. R1 VMAP data is used in the Forest plan revision as a basis for the spatial representation and
description of existing vegetation conditions and for the spatial modeling of vegetation conditions over
time.

Unless indicated otherwise in this EIS, the source of data for quantification of existing vegetation
conditions is the R1 Summary Database, produced from the Forest Inventory and Analysis (FIA)
program, using the Hybrid 2011 FIA Analysis Dataset. FIA data used for the Forest was collected 1993 to
1994 (41 periodic plots) and 2003 to 2011 (357 annual plots), for a total of 398 plots. FIA is a national
inventory of forest ecosystem data derived from field sample locations distributed systematically across
the U.S., regardless of ownership or management emphasis (Bush et al. 2006). Data collection standards
are strictly controlled and the sample design and data collection methods are scientifically designed and
repeatable. FIA provides a statistically-sound representative sample designed to provide unbiased
estimates of forest conditions at broad- and mid-levels. It is particularly valuable for monitoring changes
in forest and vegetation conditions over time, as plots have been permanently established and are
remeasured on a regular basis, currently every 10 years.

Quantification of existing vegetation composition (dominance types, species presence), forest size classes,
forest density (canopy cover), old growth, snags and downed woody material current conditions were
derived from the FIA Hybrid2011 dataset. FIA data is also used in the Forest plan revision to corroborate
with VMAP data for vegetation modeling, and to develop growth and yield tables for the model outputs.
It is also the primary data source used for monitoring and evaluation of vegetation conditions over time in
the forest plan monitoring program.

The Forest Service Activity Tracking System (FACTS) is the source for information related to vegetation
treatments (i.e., harvest, non-commercial thinning, planting, fuels reduction, invasive plant treatments,
etc.) that have occurred on the forest in the past. FACTS stores information associated with the activities,
such as methods used, surveys conducted, and acres treated. When linked to spatial data sets, these
activities can be spatially displayed across the forest.
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Analytical models were used to predict changes to vegetation over time and evaluate movement towards
vegetation desired conditions. The Spectrum model was used to project alternative forest management
scenerios, schedule vegetation treatments and provide outcomes, based upon a variety of input
parameters, such as management objectives and budget limitations. The SIMPPLLE model (SIMulating
Patterns and Processes at Landscape scaLEs) was used to simulate fire, insect and disease disturbances
over time (historical and future), and the interaction of these disturbances with vegetative succession and
treatment activities. The SIMPPLLE model provides for spatial analysis of future management activities
as scheduled through the Spectrum model. Spectrum also is used to project timber harvest acres and
volumes over time under different management scenarios. Appendix 2 describes the Spectrum analysis
process in detail, and the resulting timber harvest outputs. Appendix 2 and the planning record contains
more information on the use of the SIMPPLLE model to develop the natural range of variation and future
projected vegetation conditions to support the development of forest plan components and analyze
difference in alternatives within this EIS.

3.3.1 Methodology and analysis process

The analysis approach for the Forest plan revision is to maintain and/or restore the full spectrum of
ecosystem biodiversity in the planning area. Biodiversity conservation focuses on the need to conserve
dynamic, multi-scale ecological components, structures, and processes that sustain a full complement of
native species and their supporting ecosystems. This general strategy is often called the “coarse filter”
approach to ecosystem management. This terrestrial vegetation section of the EIS documents the coarse
filter analysis of the terrestrial ecosystems on the Forest. Later sections focus on species-specific
conditions and management strategies (for example section 3.5.1, Threatened, Endangered, Proposed and
Candidate Plant Species), enabling a more “fine filter” analysis of elements of the ecosystem that are not
adequately covered under this coarse filter approach.

Development of desired conditions

As required by planning regulations (36 CFR 219.1), forest plan direction must provide for ecological
integrity while contributing to social and economic sustainability. Ecological integrity can be simply
defined as the ability of the ecosystem to withstand and recover from most perturbations imposed by
natural or human influences, and sustaining natural ecological processes and biodiversity into the future.
In response to this direction, desired conditions for vegetation were developed for the key ecosystem
components identified for the Flathead Forest. These desired conditions form the basis for comparison of
alternatives.

Desired conditions describe specific ecological and vegetative conditions that portray the vision of what
the Forest should look like in the future. They describe, to the best of our ability, what is desired for
maintaining ecosystem integrity, while contributing to social and economic sustainability. Though the
forest plan provides direction for management of the forest over a relatively short period of time (the next
15 years), desired conditions were developed with the long term view in mind as well. This is necessary
because ecological, social and economic sustainability concepts require a long-term perspective for
appropriate interpretation and evaluation.

To address the inherent uncertainty of future conditions, desired conditions incorporated strategies that
would maintain or improve the resilience of forests and the ecosystem and promote the adaptability of
vegetation. Development of desired conditions recognize and capitalize on the different adaptation and
survival strategies trees and other plant species have in response to fire, drought, diseases, and other
perturbations.

An analysis of the historical, or natural, range of variation (NRV) for key ecosystem components was the
underlying element that informed the development of desired conditions for the revised forest plan. NRV
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provides insight and a frame of reference for evaluation of ecological integrity and resilience. It reflects
the ecosystem conditions that have sustained the current complement of wildlife and plant species on the
Forest, and provides context for understanding the natural diversity of the vegetation and what processes
sustain vegetation productivity and diversity. Though humans have shaped the ecosystems of the Forest
for thousands of years, since the mid-1800s human presence and activities have increased dramatically in
the plan area, along with associated impacts to ecosystem conditions. NRV estimates provide a reference
to conditions that might have occurred prior to this recent increase in human impacts.

Additional factors considered in the development of desired conditions included sustaining stand
structures or species compositions that provide habitat for at-risk wildlife or plant species; conserving
more rare structures or other ecosystem components on the landscape; existing or anticipated human use
patterns or desires for specific vegetation conditions; consideration of the effect changing climate may
have on vegetation; and the ecosystem services desired and expected from Forest lands (such as reduction
of fire hazard and production of forest products).

More detailed documentation of development of NRV and desired conditions can be found in appendix 2
and in the planning record.

Discussion of modeling and evaluation of vegetation change

Vegetation across the forest will change over time, in response to both natural ecological disturbances
(such as fire and insects), human elements (such as timber harvest and prescribed burning), and the
interaction of these factors with vegetation succession and climate. The desired condition is to maintain
vegetation conditions within the desired ranges over time to contribute to forest and ecosystem resilience.
Simulation of potential vegetation change across five decades into the future was conducted. Fifty years is
considered a reasonable time period over which to model potential disturbances and succession, and to
capture trends in vegetation condition, considering that some drivers of change occur very quickly (such
as fire), though others are much more gradual (such as vegetative succession). However, it should be
noted that fifty years is also considered a relatively short time period to adequately portray some of the
shifts in conditions that may occur for species that are as long-lived and persistent as the conifer trees.
There is an increasing level of uncertainty associated with ecological and social change the farther into
the future you go, especially as linked to climate change. Up to 30 model simulations were run to better
capture the variability and uncertainties associated with disturbance events and resulting vegetation
change. The model was run with a “normal” climate condition for the first two decades, and a “warmer”
climate condition for decades three through five.

As discussed under the Information Sources section above, Spectrum and SIMPPLLE are the two
analytical models used to evaluate vegetation conditions and changes over time. In the Spectrum model,
vegetation management activities expected to occur over time in each alternative were formulated by
considering the Management Areas, land suitability, other resource limitations on treatments (such as
within Canada lynx habitat, or grizzly bear security core) and budget limitations. For each of the
alternatives, the Spectrum model was run with an objective that was in keeping with the theme of the
alternative. For alternatives B and C, the objective was to maintain or trend towards the desired conditions
for vegetation composition (dominance types) and structure (forest size classes). For alternative D, the
objective was to maximize timber in the first decade and then maintain or trend towards vegetation
desired conditions for the succeeding four decades. For alternative A the model was run with an objective
to maximize timber production over all five decades, because there are no quantitative desired conditions
for vegetation in the existing forest plan. The timber product outputs resulting from the Spectrum model
analysis are displayed and compared in the Timber section of this EIS, with the analysis process described
in detail in appendix 2 of this EIS.
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The treatment acres (harvest and prescribed fire) resulting from the Spectrum model are not spatially
explicit. Projected treatments were integrated into the SIMPPLLE model to allow for a spatial analysis of
vegetation change over time, and to interact with vegetation succession pathways, and the fire, insect and
disease assumptions within the SIMPPLLE model. The attributes modeled quantitatively for the analysis
of vegetation changes over time include vegetation composition, forest size classes and forest density
(canopy cover). All model outputs assume a reasonably foreseeable future budget, similar to current
budgets.

It is important to understand the strengths and limitations of the analytical models to appropriately
interpret the results. Out of necessity, the models simplify a very complex and dynamic relationship
between ecosystem processes and drivers (such as climate, fire and succession) and vegetation, over time
and space. The models use a given set of assumptions, including the amount of stand-replacing fire, insect
or disease activity, and the rate of tree growth and stand structure change over time (succession). These
assumptions are based on analysis and corroboration of actual data (such as fire history and historical
vegetation information) and review of scientific literature, as well as professional judgement and
experience of resource specialists familiar with the ecosystems and forest types of the Flathead. Though
best available information and knowledge is used to build these models, there is a high degree of
variability and uncertainty associated with the results because of the ecological complexity and inability
to accurately predict timing/location of future events. Timing, magnitude and/or location of disturbances,
such as fire or bark beetle activity, may differ from that modeled, resulting in different effects to
vegetation. In addition, the task of modeling potential treatments, accurately representing the impacts of
numerous limitations on treatments (i.e., lynx habitat, grizzly bear security), and then integrating these
treatments with multiple ecological processes and disturbances is very complex. Up to 30 model
simulations were run to better capture some of this variability associated with disturbance events and
resulting vegetation change.

Model results are not objectives for plan implementation but merely a useful indicator of how vegetation
may change over time. Models are but one tool to help inform the analysis of effects in this EIS, useful
for understanding relative differences between alternatives and general trends in vegetation. These models
are for comparative value, and are not intended to be predictive or to produce precise values for
vegetation conditions. Model outputs augment other sources of information, including research and
professional knowledge of how ecosystem processes (such as succession) and disturbances/stressors (such
as fire, insect, harvest, and climate) might influence changes in vegetation conditions over time,
especially at the scale of the planning unit. All these sources of information are used in the evaluation of
environmental consequences of alternatives.

Appendix 2 and exhibits in the planning record provide additional and more comprehensive information
and discussion of the process and quantitative results of the modeled vegetation changes over the five
decade modeling period. Key results from modeling are summarized in this EIS where central to the
discussion of environmental consequence and comparison of alternatives.

Biophysical settings and analysis scale

Terrestrial vegetation characteristics in this EIS are described across Flathead National Forest lands at two
geographical scales: forest-wide and, for some characteristics, by biophysical settings. Biophysical
settings identify sites of similar environmental conditions and provides the basis for our understanding
and description of the Forest ecosystems. They provide information on the inherent capability of the land
to support certain types of vegetative communities and the nature of change in those plant communities
over time through succession and in response to disturbances. The discussion that follows describes the
development of biophysical settings and their distribution across the Forest. Refer also to appendix D of
the revised plan.
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Biophysical settings are groupings of potential vegetation types (PVTs); PVTs are groupings of habitat
types. Habitat types are a classification of sites based on physical and environmental similarities, which
result in similar potential plant communities (e.g., climax plant communities) and ecological processes
(such as succession).

The designation of habitat types is based on the potential climax plant community that would occur on the
site (Pfister et al 1977). Climax conditions represent the culmination of the plant community conditions
that would occur through natural succession in the absence of stand replacing disturbances (such as fire).
Though the general characteristics of the climax plant community may be the same on sites of the same
habitat type, at any one point in time the existing plant communities and conditions on areas of the same
habitat type could be very different. Conditions would vary due to factors unique to each site, such as the
disturbance history, pattern and frequency, and its influence on tree regeneration, species, density and
other characteristics. Habitat typing is a fine-scale classification of lands, and there are nearly 50 forest
habitat types present on the Flathead Forest.

PVTs are groupings of habitat types into areas of similar climate, slope, soils, and other biophysical
characteristics. The baseline PVT classification used on the Forest is the Region 1 PVT Classification for
western Montana and northern Idaho (USDA 2004). This layer provides a consistently derived and
contiguous mapping of potential vegetation types across the Region. The mapping was completed by the
Northern Region Forest Service in 2004, using as data sources field plots, remote sensing, modeling and
extrapolation of plot data. Though this PVT map represent a broad grouping of habitat types, it is still a
relatively fine-scale land classification. There are eighteen forested PVTs and seven
grass/shrub/hardwood PVTs observed on the Forest.

Biophysical settings are groupings of PVTs based on similarities of climatic and physical factors, for
purposes of analysis at the broad forest wide scale and for development of forest plan components.
Groupings of PVTs for the Flathead are consistent with the R1 Broad PVT groupings (Milburn et al 2015)
and applicable for broad level analysis and monitoring. Four coniferous biophysical settings and two non-
coniferous biophysical settings have been identified for the Forest, and serve as the basis for description
and analysis of certain ecological conditions at the forest-wide scale. Areas within each of the biophysical
settings would have similarities in patterns of potential natural plant communities, potential productivity,
natural biodiversity, and the types of ecological processes that sustain these conditions.

Table 9 provides the acres and proportion of each biophysical setting within the geographic areas (GAs)
on the Forest. Appendix D of the forest plan provides a table displaying the grouping of habitat types and
PVTs into the biophysical settings. Appendix B contains maps displaying biophysical settings forest-wide
and for each geographic area.

Table 9. Percent and acres?® of each biophysical setting on National Forest lands forestwide and within each
geographic area (GA)

Hungry Swan Total percent
Horse Middle North Salish South Valley & acres
Biophysical setting GA Fork GA  Fork GA Mtn GA | Fork GA GA Forestwide

Warm-D 5% 5% 2% 18% 14% 8% 9%

v 13,200 17,600 6,200 48,400 109,100 28,000 222,500
Warm-Moist 2% <1% 4% 5% <1% 20% 4%

6,200 800 13,000 13,000 600 72,700 106,300
Cool-Moist/ 85% 75% 72% 76% 58% 57% 68%

Moderately Dry 242,800 | 275,300 | 228,100 @ 198,900 | 459,700 | 207,300 1,612,100
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Hungry Swan Total percent
Horse Middle North Salish South Valley & acres
Biophysical setting GA Fork GA Fork GA | Mtn GA | Fork GA GA Forestwide
Cold 6% 14% 21% 1% 21% 9% 14%
17,100 53,000 67,400 1,800 163,700 32,500 335,500
Non-forest vegetation 2% 6% 1% <1% 7% 6% 5%
types (grass/forb/shrub 5 900 21.900 4.300 300 54.300 | 22,000 108,700
hardwood, non-forest)
Total acres? 285,200 | 368,600 @ 319,000 262,400 & 787,400 | 362,500 2,385,200

a. All acreages in the table are estimates and rounded to nearest 100 acres. Water is excluded. Data source: FNF GIS Library, R1
VMap layer (2009, updated through 2012 for changes due to disturbances), and joined with potential vegetation types GIS layer
(USDA 2004).

The warm-dry biophysical setting occupies the warmest and driest sites on the Forest that support forest
vegetation. All sites supporting ponderosa pine and Douglas-fir climax forest communities fall within this
setting, as well as the driest of the grand fir habitat types. Douglas-fir habitat types dominate by far,
covering over 90% of the lands within this biophysical setting. The warm dry setting mainly occurs at the
lower elevations or warmer southerly aspects across the forest, or on droughty soils.

The warm-moist biophysical setting includes moist sites that are relatively warm, largely limited to lower
elevation sites and wider valley bottoms with relatively productive, deep soils. All western redcedar and
western hemlock habitat types are within this setting, as well as the moist grand fir habitat types. The
majority of this setting occurs within the Swan Valley geographic area.

The cool-moist/moderately dry biophysical setting comprises the majority of the lands on the Forest, well
distributed across all geographic areas. Subalpine fir habitat types dominate by far, comprising over 95%
of the lands in this setting. Spruce habitat types make up most of the remainder. This setting occurs on
low to mid elevation sites across all aspects. Most sites fall within the moist end of the spectrum (about
75%), with the moderately dry sites limited largely to southerly or westerly aspects dispersed within the
larger matrix of moist areas.

The cold biophysical setting occupies the higher elevation areas on the Forest. Most sites are cold, moist
subalpine fir habitat types that support moderately dense forest cover. Remaining areas are cold, drier
subalpine fir and whitebark pine types where growing conditions are harsher and tree density more open.

Non-forest biophysical settings consist of the persistent non-coniferous vegetation types and areas of very
sparse or no vegetation, such as scree or barren areas. For purposes of this analysis, persistent hardwood
tree and grass/forb/shrub communities are defined as dominating the site for at least a 50-year period.
They occur on sites where establishment and growth of conifers is severely impeded, for example in areas
of shallow or very droughty soils; very wet soils and high water tables; or very frequent disturbance, such
as by avalanche or flood. The persistent grass/forb/shrub types range from alpine meadows to dry
grassland types to moist shrub dominated riparian areas. Persistent hardwood types are mainly
cottonwood groves in floodplains and areas of high water tables.

Incomplete and unavailable information

Terrestrial ecosystems are highly complex and contain an enormous number of known and unknown
living and non-living factors that interact with each other, often in unpredictable ways. For this reason, we
acknowledge that there are gaps in available information and knowledge about ecological functioning,
and an inability to even evaluate what those gaps may be. This gap in our information may lessen over
time as new information or methodology is devised.
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Vegetation is very dynamic, changing constantly due to succession and in response to disturbances and
stressors. Our descriptions of vegetation represent only one point in time. Our ability to predict changes in
vegetation into the future is limited, and is subject to uncertainty. The level of uncertainty depends on how
predictable such factors as natural disturbances, climate change, or human caused disturbances may be.

Analysis area

The affected area for effects to terrestrial vegetation is the lands administered by the Forest. This area
represents the NFS lands where changes may occur to vegetation as a result of management activities or
natural events.

The affected area for cumulative effects to terrestrial vegetation includes the lands administered by the
Forest, as well as the lands of other ownership, both within and immediately adjacent to the Forest
boundaries.

3.3.2 Vegetation affected environment and environmental
consequences

Introduction

A primary goal of forest plan direction related to the vegetation component is to provide for ecological
integrity and sustainability, supporting a full suite of native plant and animal species, while providing for
the social and economic needs of human communities. Resistance and resilience of vegetation are
important concepts as they relate to integrity and sustainability of the ecosystem in the face of future
uncertainties. Resistance refers to the capacity of ecosystems to tolerate disturbances without exhibiting
significant change in structure and composition. Resilience refers to the ability of a system to recover
from disturbance in the event that the disturbance exceeds the capacity of the system to resist changing
(Holling 1973). Hereafter in this document, the concepts of resistance and resilience will be jointly
referred to as “resilience”.

Ecosystem integrity as related to vegetation is typically assessed by considering dominant ecosystem
functions, composition, structure and connectivity. The key ecosystem characteristics listed earlier are the
identified indicators that will be used to describe ecosystem conditions and integrity, and, considered as a
whole, provide a means to address forest resilience and compare effects between alternatives. The desired
conditions for the vegetation component (see section 3.3.1 Methodology and Analysis Process) and its
relationship to the current and potential future conditions upon implementation of forest plan direction
form the basis for the evaluation of environmental consequences and comparison of alternatives in this
section.

This section begins by describing the primary ecosystem processes and disturbances (e.g., the dominant
ecosystem functions) that affect vegetation composition and structure. Composition can be described as
the types and variety of the vegetation, which in the case of the Flathead Forest is overwhelmingly
dominated by coniferous forest types. Structure can be described as the physical form of the forest stand,
i.e. the vertical and horizontal arrangement of plants, dead and alive. Forest structure is a complex
construct, which may include number of tree canopy layers, tree density, dead wood components, and tree
sizes. At the forest-wide scale of this analysis consideration of forest structure is necessarily coarse.
Indicators of forest structural diversity across the forest landscape analyzed in this EIS are forest size
class, very large live trees, snags and downed wood, old growth structures and forest density.

The remainder of this chapter describes the affected environment and the environmental consequences of
the alternatives for each key vegetation indicator. The environmental consequence section includes a
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summary and comparison of model results for certain indicators, disclosing trends or future conditions
that are considered important and relevant to the comparison of alternatives. Documentation of the
modeling process, and detailed tables and figures displaying outputs over time are found in appendix 2
and in exhibits within the planning record.

Summary of ecosystem processes and disturbances

The vegetation conditions on the forest are not static, but are constantly changing across space and time.
The primary causes of vegetation change that are integrated into this analysis are climate, vegetation
succession, fire, forest insects and diseases, and treatments (i.e. timber harvest). The complex interactions
between these ecosystem processes and disturbances over past centuries have resulted in the vegetation
composition and structure that currently exists, and that will be responsible for the changes to vegetation
into the future evaluated in this EIS. Each is briefly discussed below. Additional detail can be found in the
Assessment.

Climate

Climate strongly influences vegetation conditions and ecosystem processes. Temperature and moisture
patterns will dictate what trees and other plant species are able to establish and grow on a site, as well as
such factors as growth rates and plant density. Periodic drought can alter forest conditions through direct
mortality of trees, or indirectly, such as by increasing the frequency and/or severity of fire, or rendering
trees more susceptible to insect and disease mortality.

Considerable natural variation in climate conditions has occurred historically, both over the long time
frame (e.g., many centuries) and shorter time frame (e.g., the past 100 to 200 years). The future climate
change projections summarized in the introduction to chapter 3 of this EIS, and in the FNF Assessment
suggest that temperature increases in future decades will exceed the historical variation and average
monthly maximum temperature. Specific changes in ecosystem components due to expected climate
change are difficult to predict, and are highly uncertain, especially in the mountainous, diverse terrain of
the northern Rocky Mountain region. Given the high uncertainties, it is the conclusion of the authors of
the NRAP climate change assessment for vegetation (Keane et al 2015), that “assessing vegetation change
and vulnerabilities is currently more of an educated guess based on inconsistent and contradictory studies
rather than a highly confident evaluation of comprehensive scientific investigation.” Therefore, taking a
relatively broad approach to management of the ecosystems of the Flathead is prudent, focusing on
strategies that increase the overall resilience of the forests to allow adaption to whatever changes the
future may bring. This translates to concepts that include maintaining or increasing biodiversity (species,
forest structures, pattern complexity, etc.), featuring species and forest conditions that are more resistant
and resilient to fire and insect/disease, and maintaining healthy, vigorous forest conditions. The revised
forest plan has taken this approach to addressing potential climate change and associated change in
ecosystem function in development of management direction for vegetation.

Some possible effects to vegetation from increasing temperatures are as follows. For the forests of the
western U.S., it is likely that water balance and disturbance dynamics will be more important than actual
increased temperature in affecting vegetation conditions. Longer, warmer growing seasons may increase
growth rates; however, greater soil water deficits and increased evapotranspiration in the summer may
offset this effect and increase plant stress. This latter result is more likely on the Forest, where water is
currently a limiting factor on many sites. Stress can lead to higher mortality rates, either directly caused
by water stress or indirectly by insects or disease. Increasing soil water deficits can also cause eventual
shifts in species presence across the landscape as they become less able to successfully regenerate or
survive under changing site conditions. Species located on sites at the margin of their optimal range

Flathead National Forest DEIS 136 Volume 1: Revised Forest Plan



Chapter 3. Affected Environment
and Environmental Consequences Vegetation—Terrestrial Ecosystems

would be most vulnerable, such as ponderosa pine on the driest sites, western larch on south aspects,
whitebark pine in mid-elevations, and western white pine on the drier sites.

Because of changing water balances, climate changes are expected to affect disturbance processes within
forested ecosystems of the western U.S. On the Flathead, fire, insects and disease would potentially
experience the most notable changes. There is a high degree of variability and uncertainties associated
with extrapolation of these kinds of effects to more local sites, such as the Forest. As summarized in
NRAP report (2015, chapter 8, references incorporated), studies of potential effects of climate change on
fire and insect/disease suggest the following may occur across the western US and Canada (refer also to
fire and fuels section of this EIS):

e Related to wildfire: Longer fire seasons, more days of high fire danger, increased frequency of
ignitions, more frequent large fires, more episodes of extreme fire behavior, and increased average
annual area burned.

e Related to insect and disease: Given availability and spatial distribution of host species, there may be
elevated levels of native insects and disease, with bark beetles (mountain pine beetle, Douglas-fir
beetle) and western spruce budworm notable examples for the Flathead. These increases are closely
tied to increased stress of trees due to changing water balances. Climate changes on forest diseases
are difficult to predict, but predicted increases in temperature and drought will probably serve to
increase pathogen populations in the future. The roles of pathogens as important disturbance agents
will likely increase in the future because they are able to migrate to new environments at a faster rate
than trees.

Vegetative Succession

Vegetative succession is the sequential process of long-term plant community change and development.
Succession entails the change in the composition, structure and function of plant communities over time
following a disturbance (such as fire), and is based on the concept that every plant species has a particular
set of environmental conditions under which it will reproduce and grow optimally. Successional pathways
are complex and varied, reflecting the tangled web in inter-relationships between site conditions,
vegetation and multiple ecosystem processes and disturbances, as well as weather and climate. The rate of
successional change can also be highly variable.

Simplification of the complex successional process for integration at the scale of this forest-wide analysis
is necessary. For purposes of the analysis for this DEIS, evaluation of forest size classes (see descriptions
of forest size classes in section 3.2.5) provide the means to evaluate successional change of forests over
time and their contribution to the biodiversity across the forest. The early successional stage is
characterized by the seedling/sapling forest size class. This successional stage creates a forest opening,
because the much shorter trees and other vegetation create a distinct boundary and noticeably different
condition to adjacent stands that are dominated by larger trees. As trees grow, they would be expected to
transition through vegetative succession from smaller size classes into larger size classes. Mid-
successional forests are associated primarily with the small and medium forest size classes, but in some
cases forests in the large size class would also be considered mid-successional,, depending on tree ages
and species. Late successional forests are associated mainly with the very large forest size class, though
stands in the large size class may be late successional, again depending on tree ages and species.

Wildfire

Fire is a primary ecological process that has created, maintained and renewed the diversity of forests and
vegetation in the Flathead Forest ecosystems, which in turn sustains the associated plant and animal
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species. The current vegetation conditions have resulted from past disturbances, where fire was a
prevailing feature.

Fire regimes (e.g., frequency, size, severity, pattern of fires) on the Flathead are described in detail in the
Assessment. Historical fire patterns are described in the Fire and Fuels section of this EIS, and are briefly
summarized here. The most common fire regimes on the Forest feature moderate and high severity fire,
where most or all trees are killed across both small (e.g., less than 100 acres) and very large (e.g., tens of
thousands of acres) areas. Climatic conditions feature largely in both the size, extent, and severity of fires.
Historically, extended periods of warm and/or dry climatic conditions tended to be associated with larger,
higher severity and more widespread fire events. Periods of more cool and/or moist climatic conditions
tended to be associated with smaller and less severe fires. Long time intervals (e.g., 100 years or more)
between major fire events in a particular area were common, particularly during cool and/or moist
climatic periods. These long time periods allowed forest lands to once again develop into the mid and
later stages of succession, including old growth. Wildfire is typically a very dramatic event, and in a
matter of hours thousands of acres of mid or late successional forest can be converted to an open, early
successional forest.

Fire on the landscape comes from natural ignitions and human caused starts. Fire management strategies
recognize the important ecological role of fire. Wildfire suppression strategies consider such factors as
fire location, time of season, fuel conditions, and resource availability. Wildfires on the Flathead Forest
started by any source that threatens identified values are suppressed as soon as possible.

Use of wildfire to deliberately achieve desired vegetation objectives is a management action that may be
used, particularly within wilderness. Within wilderness areas, wildfire is allowed to occur as a natural
disturbance process. From 2001 to 2013, approximately 131,900 acres of wildland fire use occurred on
the Forest, all within wilderness areas. These wildfires are largely higher severity stand replacement
burns, creating large areas of early successional forest openings. Some areas burn at more moderate
severity, where 40 to 70% of the trees survive the fire.

Refer to fire and fuels management section 3.8 for additional information on fire.

Forest insects and diseases

There are many insects and diseases that affect vegetation in the forests of the Forest. Most are native and
usually exist at relatively low population or intensity levels that do not cause notable large scale or long
term impacts to forests. The actions of insects and disease are natural ecological processes that have
played a major role in the past and will continue into the future as a driver of vegetative change. Effects
may be rather dramatic, such as when epidemic conditions for mountain pine beetle causes high mortality
over the span of one year in lodgepole pine forests. More often, effects due to insects and disease occur
more gradually, but still can cause major changes to vegetation conditions. In the absence of fire, insects
and diseases account for an estimated 75% of change in vegetation over time (Hagle and Byler 2000).

Insects and diseases that are considered to have the most notable impacts on forest conditions at the
landscape scale and/or over time are included in this analysis, and briefly summarized in this section.
Refer to the assessment for additional information. There may be other insects or diseases that become
more important in the future relative to impacts on forest conditions if warming climatic conditions occur,
especially with an increase in disturbances such as fire.

Mountain pine beetle

Mountain pine beetle is the most aggressive and persistent bark beetle. Host species are lodgepole pine,
ponderosa pine, western white pine and whitebark pine. Lodgepole pine is its most abundant and
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widespread host species, and tends to grow in large, often nearly pure stands of similar size trees. This
contributes to epidemic population levels of MPB periodically developing across this ecosystem, killing
large numbers of lodgepole as well as spreading into the surrounding areas and killing trees of other pine
species. Generally, the larger the tree diameter the more susceptible it is to mountain pine beetle attack.
During an infestation, all or nearly all trees can be killed in some susceptible stands over a relatively short
time period (e.g., a few years), opening forest canopies enough to return them to the early stage of
succession, providing regeneration opportunities for shade intolerant tree species. They also commonly
allow the growth release of understory shade-tolerant tree species that are already present on the site. Tree
mortality also increases the amount of snags and dead, down woody material. This can influence the
probability of large stand-replacing fires, which in turn can return the stand to the early successional
stage.

Figure 10 displays mountain pine beetle hazard (primarily for lodgepole pine) across the Forest. Hazard is
defined as the likelihood of an outbreak within a specific time period and is a function of forest conditions
and susceptibility to mountain pine beetle. Elevation, age, size and proportion/density of lodgepole pine
are factors used in the hazard rating. The majority (more than 80%) of the acres at low, moderate or high
hazard lies within the cool moist-moderately dry biophysical setting.
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Figure 10. Percent and acres of high, moderate and low hazard for mountain pine beetle in lodgepole pine,
forestwide.
Data source: FIA data using R1 Summary database (Hybrid 2011) analysis tools.

Recent review of aerial detection survey data indicates that mountain pine beetle was present every year
on the Flathead at mostly elevated levels during the 36 year time period from 1979 to 2015. Acres of tree
mortality attributed to mountain pine beetle ranged between 100 and 308,00 acres. The average was
66,408 acres. The most recent outbreak began in 2002, when beetle populations began to build and MPB
mortality of mostly lodgepole noted on about 21,000 acres across the forest. Between 2002 and 2010,
from 22,000 to 78,000 acres each year on the forest have experienced notable levels of mortality from
MPB, peaking in 2010. Beetle populations subsided in 2012, with fewer than 7000 acres of mortality
across the forest, dropping to approximately 2,000 acres in 2013.

Flathead National Forest DEIS 139 Volume 1: Revised Forest Plan



Chapter 3. Affected Environment
and Environmental Consequences Vegetation—Terrestrial Ecosystems

As summarized in chapter 8 of the NRAP report (2015 draft, references incorporated), potential climate
changes in the future are likely to have an affect on bark beetle activity. Many bark beetle life history
traits that influence beetle population success are temperature dependent. Stress of host trees due to
changing water balance increases vulnerability of trees to bark beetle attack and mortality. Warming
temperatures associated with climate change have directly influenced bark beetle-caused mortality in
some areas of western North America. Future bark beetle-caused mortality will depend not only on the
spatial distribution of host trees and pattern across the landscape, but also the ability and capability of
beetle populations to adapt to changing conditions. Beetle populations may be favored by warming
temperatures, due to potential for increased survival of beetles, and to increased stress of the host species.

Douglas-fir beetle

Douglas-fir is one of the most dominant and widespread species on the forest, and Douglas-fir beetle is a
chronic mortality agent within Douglas-fir stands, killing or injuring individuals and small groups of
Douglas-fir across the forest every year. Beetle outbreaks and widespread mortality of trees occur
periodically in this ecosystem, typically following stand disturbances, such as fire, severe drought and
windthrow, where large areas of weakened trees exist. Persistent root disease provides habitat for the
maintenance of endemic levels of Douglas-fir bark beetle. Larger diameter trees (e.g., greater than 15
inches d.b.h.) are most vulnerable to beetle attack. Figure 11 displays estimated Douglas-fir beetle hazard
across the forest. Though most of these low, moderate and high hazard acres occur on the cool moist-
moderately dry biophysical setting, a disproportionate amount of the forests within the warm dry and
warm moist settings have hazard to Douglas-fir beetle. Low, moderate or high hazard Douglas-fir beetle
forests occur across an estimated 119,000 acres, or 55% of the warm dry setting, and an estimated 69,237
acres, or 65% of the warm moist setting.
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Figure 11. Percent and acres of high, moderate, and low hazard for Douglas-fir beetle, forestwide.
Data source: FIA data using R1 Summary database (Hybrid 2011) analysis tools.

Recent review of aerial detection survey data indicates that Douglas-fir beetle was present every year on
the Flathead at some level during the 36 year time period from 1979 to 2015. Acres of tree mortality
attributed to Douglas-fir beetle ranged between three and 14,000. The average was 2,873 acres per year.
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Douglas-fir beetle activity would likely be influenced by expected warming future climate in similar ways
as mountain pine beetle. Not only would beetle survival be enhanced by warming temperature, stress
levels of host species would make them more vulnerable to beetle attack.

Spruce beetle

Spruce beetle is the most significant natural mortality agent of mature spruce, and its host on the Flathead
is Engelmann spruce. Outbreaks of this beetle have caused extensive spruce mortality from Alaska to
Arizona and have occurred in every forest with substantial spruce stands. Spruce beetle outbreaks cause
extensive tree mortality and modify stand structure by reducing the average tree diameter, height, and
stand density. Residual trees are often slow-growing small and intermediate-sized trees which eventually
become dominant.

Endemic spruce beetle populations usually live in windthrown trees, and most outbreaks in standing trees
originate in windthrown trees. When populations increase to high levels in downed trees, beetles may
enter susceptible, large-diameter standing trees. Spruce beetle also attacks trees that are weakened by fire,
root disease or other stress agents. Beetle outbreaks can occur following stand disturbances, such as fire
or widespread blowdown of trees after a high wind event.

As with Douglas-fir beetle, larger diameter trees are more susceptible to beetle attack. In the Rocky
Mountain area, susceptibility, or hazard, of a stand to spruce beetle attack is based on the physiographic
location, tree diameter, basal area, and percentage of spruce in the canopy. Spruce stands are highly
susceptible if they grow on well-drained sites in creek bottoms, have an average d.b.h. of 16 inches or
more, have a basal area greater than 150 square feet per acre, and have more than 65 percent spruce in the
canopy.

Spruce beetle is currently at endemic levels on the Forest primarily due to the lack of widespread
availability of stands containing larger spruce. Areas where large diameter spruce dominated forests
develop are commonly associated with the moist areas and riparian zones, which tend to form relatively
narrow linear or discontinuous pattern across the landscape. Large outbreaks of spruce beetle in the 1950s
and 1960s resulted in high mortality of large diameter spruce in portions of the forest. This event, and
subsequent salvage/sanitation harvesting, removed many larger diameter spruce, and the current forest in
these areas are yet young and not susceptible to spruce beetle.

Western spruce budworm

This is a widely distributed native insect that historically has caused widespread damage and tree
mortality of drier forests east of the Continental Divide. It is a defoliator, feeding on the flowers, cones
and foliage of trees. The most common and severely affected host trees on the Flathead are Douglas-fir,
subalpine fir, grand fir, and Engelmann spruce. Damage includes top-killing of the trees, severe growth
reduction, and some tree mortality mostly in sapling sized and smaller trees. Newly established seedlings
are particularly vulnerable to being seriously damaged or killed by larvae. Seedling damage or mortality,
coupled with the impact of larvae feeding on seeds and cones, can significantly delay the establishment of
natural regeneration of host-tree species. Young trees are particularly vulnerable when growing beneath a
canopy of overstory trees, where larvae falling from the overstory canopy layers find abundant food
source in the understory trees. In mature stands, trees severely defoliated by the western spruce budworm
may be predisposed to one or more species of tree-killing bark beetles, mainly the Douglas-fir beetle and
the fir engraver beetle.

Outbreaks of spruce budworm often follow periods of drought. Similarly to bark beetles, warmer climatic
conditions tend to provide favorable conditions for budworm, especially if it is associated with increased
stress in the host species. There is an ongoing outbreak of the western spruce budworm in the northern
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Rocky Mountains that began in 2008 and is still continuing into 2015. Aerial detection surveys recorded
375,000 acres defoliated in 2014. Over the past 70 years, the Forest has experienced four major budworm
outbreaks, including the current outbreak. Outbreaks appear to be very cyclical. During an outbreak in the
early 1970s, number of acres defoliated by budworm peaked at 383,500 in 1972. There was a 15-year
break from budworm defoliation on the Flathead and most of the other national forests between 1993 and
2009. The only other sustained period of time where budworm was non-existent on the forest was from
1959 to 1966.

Root disease

Root diseases are the most damaging group of tree diseases (Hagle 2004). Root diseases are caused by
fungi that spread from the roots of diseased trees to those of healthy ones. Root disease fungi are widely
distributed across the forested sites of the Forest. The main root pathogens known to occur on the Forest
include Heterobasidion root disease, armillaria root disease, tomentosus root disease, and schweinitzii
root and butt rot. All tree species on the Forest are affected by one or more of these fungal diseases, with
varying degrees of tolerance among tree species and differing intensity of infection among sites. Douglas-
fir, subalpine fir and grand fir tend to be the most susceptible to these pathogens; ponderosa pine and
western larch the least susceptible.

At high infection levels, in trees stressed by other factors, or over time itself, these root diseases are
capable of killing trees outright. Other stress or mortality agents, such as bark beetles, drought, or
windthrow, often contribute either directly or indirectly to the death of trees. Sometimes large numbers of
trees in an area may be killed within a period of a few years, but in most cases root diseases will kill
individuals and groups (large or small) of trees more gradually over time. As such they usually act as
thinning agents in the forest, killing the more root disease-susceptible individuals and species. This would
favor more resistant species, with the potential to cause major shifts in species composition and changes
in forest structure over time. Once established on a site, root disease fungi can be persistent to essentially
permanent, living for decades in the roots and stumps and killing new trees that seed into the site (Hagle
2006).
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Figure 12. Acres of high, moderate, low and no hazard for root disease for the Forest.
Source: VMap.

Root disease hazard ratings of low, moderate or high indicates the degree of probability that root diseases
exist on the site, and the impacts to susceptible species that might occur. Ratings use a combination of site
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conditions (e.g., potential vegetation types) and dominant species. The hazard rating for lands across the
Forest is in Figure 12.

Nearly 70% of the Forest has some level of hazard to root disease. The highest hazard on the Flathead
Forest occurs on grand fir, subalpine fir, Douglas-fir, and western redcedar potential vegetation types, and
this level of hazard reflects the high proportion of the forest where subalpine fir is dominant (both as a
potential vegetation type and as a forest dominance type). Although not all acres within the high hazard
class have root disease, this class has the greatest potential for severe root disease to occur on the ground
and significant impacts where it does occur.

Root disease severity indicates the acres where root disease is actually present at some level across the
forest. Figure 13 displays the acres of root disease severity on the Flathead.
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Figure 13. Acres of high, moderate, and low severity for root disease across the Forest.
Data source: FIA data using R1 Summary database (Hybrid 2011) analysis tools.

Not only is there a high level of root disease hazard across the forest, but most of these acres appear to
have root disease present, though mostly at low levels. Root disease expresses itself in a variety of ways,
depending on the pathogen species and degree of infection, and on forest conditions. It may affect patches
of trees or individuals. It usually weakens and kills trees gradually over a period of years or decades, with
secondary agents (such as bark beetles) often striking the final blow to the weakened tree. Once
established, root disease pathogens persist for decades in the roots of stumps and dead trees. The pathogen
is not eliminated by fire, and can infect newly regenerated trees of the host species if present.

Root disease and other pathogens commonly respond to weakened or less vigorous host tree conditions,
so their importance could increase if climatic conditions less favorable to tree growth become more
frequent in the future.

White pine blister rust

Unlike the other insects and diseases discussed above, white pine blister rust is a non-native, introduced
disease, entering the U.S. from Europe at the turn of the 20th century. It infects all five-needled pines, and
its primary host species on the Forest are western white pine and whitebark pine. The pathogen kills trees
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of all ages and sizes. It also infects leaves of Ribes species (currants and gooseberries), which are
alternative hosts that are required for blister rust to complete its life cycle. Other possible, but as yet
undetermined, alternative species include louseworts and Indian paintbrush. .

Both western white pine and whitebark pine are important contributors to the ecosystem diversity,
structure, and resiliency of forests in the planning area. Both are very long-lived species and well adapted
to both survive and regenerate in the mixed and stand-replacement historical fire regimes of this
ecosystem. However, they have little natural resistance to this introduced disease, and vast numbers of
western white pine and whitebark pine trees have been killed across their ranges, which includes the
Forest. The loss of these species have impacted forest resiliency in the face of potential future
disturbances and wildlife habitat values. Refer to the section on Vegetation Composition in this EIS for
further discussion of the existing condition of western white pine and whitebark pine, and the effects of
this exotic disease on these species.

Vegetation treatments

Two broad categories of active vegetation treatments are evaluated in this EIS: timber harvest and
prescribed fire. These treatments change forest conditions in both the short (i.e., one year) and long term.
Timber harvest removes commercial timber products, and consists of three general types: even-aged
regeneration, group selection and commercial thinning. Timber harvest prescriptions in this analysis also
incorporate non-commercial thinning of young sapling stands and tree planting, both key treatments that
influence stand composition and structure in the short and long term. Prescribed fires are planned
ignitions, where fire is deliberately applied to the landscape. For purposes of this analysis, it refers to
planned ignitions that are not associated with timber harvest areas (i.e., it does not include burning of
harvest slash). Each of these treatments, how they may affect vegetation conditions, and a summary of
past acres of treatments across the forest follows. Refer also to the Assessment for more detailed
information.

Regeneration harvest (even-aged)

Regeneration harvest includes clearcuts, seedtree and shelterwood cuts with reserves, all of which remove
the majority of the trees, opening up the forest canopy sufficiently to allow new tree seedlings to establish
and grow. Forest size class changes to seedling/sapling, an early successional forest condition. Forest
dominance types and species presence may also change, depending upon the composition of the
regenerated forest. Forest densities and forest fuels (i.e., downed wood, snags) may change, either
reduced or increased depending upon the pre-harvest forest conditions.

Non-commercial thinning (sometimes called pre-commercial thinning) is not directly modeled and
analyzed in this EIS, but is incorporated into the even-aged regeneration harvest prescriptions. This
thinning occurs in stand of sapling size (1 to 5 inches d.b.h.), and reduces tree densities. Species
compositions may change by targeting different species for leaving or removing. Maintenance or
improvement of tree growth may occur. Forest structure may be affected over the long term (e.g. tree
sizes, forest density).

Similar to non-commercial thinning, tree planting is also incorporated into the even-aged regeneration
harvest prescriptions. Tree planting primarily influences species compositions and in some situations
forest density.

Group selection

Group selection harvest is a type of uneven-aged regeneration harvest, converting the forest to a
seedling/sapling size class and potentially changing species composition. However, this conversion occurs
gradually over a period of many decades, creating a multi-age and multi-size stand. Openings are created
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(i.e., typically less than one or two acres) over a portion of the stand in each harvest entry. For example, a
particular stand may have a treatment entry every 10 to 15 years, treating 20% of the stand each entry by
creating small openings, resulting in the entire stand being treated over a 50 to 75 year period.

Commercial thin

Commercial thinning removes fewer trees than in a regeneration harvest, leaving a forest that is less
densely stocked but still dominated by trees larger than seedling/sapling size class. The focus is not on
regenerating a new forest stand, but in changing the condition of the current one. Not only is forest
density reduced, but species compositions and forest size class may change by unequal removal of trees
of different species or size. Tree growth is typically accelerated. Reduction of downed wood may occur.

Prescribed fire

Prescribed fire treatments are a planned fire ignition used to meet a variety of vegetation-related resource
objectives, including improvement of wildlife habitat, stimulate shrub sprouting, reduce stand densities,
reduce forest fuels (downed wood), create openings early successional habitat, and to restore natural
disturbance processes.

Past treatments acres

Harvesting has been used on the Forest as a tool used to achieve a variety of resource objectives,
including but not limited to lowering fuels and fire risk; establishing desired tree species; improving tree
growth; reducing impacts of insects or disease; contributing wood products to the local economy;
improving wildlife habitat; and salvaging the economic value of trees killed by fire or other factors.
Reliable records of timber harvest on Forest Service lands extend back to about the mid-1940s. Since that
time, an estimated 16% (approximately 400,000 acres) of the total NF lands on the Forest have
experienced some type of timber harvest (1940s to 2013). Looking at a more recent time period, in the
period 1990 to 2013, an estimated 97,000 acres, or about 4%, of NFS lands, have been harvested.

Since 1950, approximately 119,000 acres (about 5% of FNF lands) have been non-commercially thinned,
with nearly 40% (approximately 44,000) of those acres occurring from 1990 to 2013.

Planting of tree seedlings within areas disturbed by fire or within regeneration harvest units has occurred
across approximately 136,000 acres (about 5.6%) of Forest lands since 1950. About 61,000 of these
planted acres were accomplished from 1990 to 2013. Planting is usually conducted for the purpose of
establishing desired tree species on a site where natural regeneration is not expected to be sufficient.

Modeled disturbance processes and treatments

As described in the methodology section earlier, analytical modeling was used to assist in the evaluation
of trends in vegetation characteristics over time. Fire, insects, disease, and timber harvest are the
disturbances that impact vegetation change in the model, interacting with climate and vegetative
succession, over the five decade modeling period. This section briefly describes the modeled disturbance
and treatment outputs over the modeling period. Relevant results in vegetation changes from the modeling
are described in the environmental consequences sections for each key ecosystem characteristic. This
section also describes some of the particulars of the modeling to be aware of when interpreting these
results. More detailed information on the modeling process and outputs is found in Appendix 2 and the
planning record.

Wildfire

Wildfires are expected to have one of the most substantial influence on vegetation conditions in the
future. Figure 14 displays the amount of wildfire and prescribed fire as modeled over the next five
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decades by alternative. The acres of wildfire in this figure are unplanned ignitions that include both fires
that will be allowed to burn to achieve desired vegetation conditions (wildland fire use), and fires that will
be actively suppressed, but have a probability of growing to moderate or large size under certain climatic
and vegetation conditions.

Though our best understanding of how fire behaves across the Forest and the effects fire has on
vegetation were used to inform the model, there is an inherent degree of uncertainty. We cannot predict
with high accuracy where and when fires will occur. There is also an inherently high degree of variability,
both spatially and over time, in the amount and location of wildfire. The average wildfire acres displayed
in Figure 14 do not imply an “even flow” of acres burned over time. The acres burned vary by decade
between the simulations, from a low of about 43,000 acres to a high of nearly 380,000 acres within a
decade. The model simulations reflect the reasonable assumption that under warmer climate periods drier
conditions would also occur, and a higher amount of fire could be expected across the landscape. For
additional discussion on fire, both historical and future, refer to the Fire and Fuels section of this EIS and
to the Assessment.

140,000

a0 o000 —

Acres

BO.O00  ——

Disturbance Type

Figure 14. Average acres per decade forestwide affected by wildfire and prescribed fire, as modeled over a
five decade period into the future.

Source: Spectrum model (for amount of prescribed fire, assuming a constrained budget) and SIMPPLLE model (for amount of
wildfire).

Prescribed fire

The Spectrum model applies substantial amounts of prescribed fire across the Forest over the modeling
period under all the action alternatives (figure 14). No prescribed fire is allowed in designated wilderness,
but it may occur in other management area designations and within all biophysical settings and forest
dominance types, except grand fir/cedar dominance type on the warm moist biophysical setting. Lower
severity underburns are applied in the warm moist and warm dry biophysical settings, where early
successional fire resistant species occur. About one quarter of the estimated prescribed burn acres are low
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severity fire. The remainder are moderate to high severity burns and are applied in the cool moist-
moderately dry biophysical settings.

The specific desired vegetation conditions most likely to occur in the model from prescribed fire include
the creation of seedling/sapling dominated forest size class, reduced forest densities and increased forest
size classes by removal of smaller diameter understory trees, and the altering of species compositions to
favor the fire-resistant species (especially western larch, ponderosa pine).

No prescribed fire is modeled to occur in alternative A, because the existing plan has no specific
objectives or direction related to implementation of prescribed fire. However, in reality prescribed fire is
and will be used as a tool to achieve desired vegetation and fuel conditions under the current plan,
similarly as might occur under the action alternatives.

The model applies prescribed fire within recommended wilderness areas in all alternatives, as allowed by
the plan. However prescribed fire would likely be prohibited in these areas once they become designated
wilderness, and this eventual cessation in the use of prescribed fire is not reflected in this modeling
process. Wildland fire use may continue to occur in the newly designated wilderness; however the ability
to use this tool in many of the recommended wilderness areas is limited (refer to the discussion in the
Threatened and Endangered Plant section of this EIS, related to whitebark pine).

Prescribed fire is not only limited by budget, but also weather/climate related factors and other logistical
reasons. In addition, management direction in the current and revised plan related to the threatened
Canada lynx, and resulting restrictions on vegetation treatments is expected to limit prescribed burning
opportunities substantially (refer to section 3.2.11). These factors are difficult to reflect in the modeling,
but it is reasonable to assume that the amount of prescribed burning portrayed into the future by the model
is overestimated. Refer also to the Fire and Fuels Management section for further detail on prescribed fire.

Timber harvest

Timber harvest as modeled in Spectrum is of three general types: regeneration, commercial thin and
group selection. Refer to the discussion earlier under vegetation treatments for a description of these types
of harvest and the types of vegetation change that they typically would achieve. Table 10 and figure 15
display the acres of treatments as averaged over the five decade modeling period for each alternative.

Table 10. Acres per decade by alternative, as averaged across the five decade modeling period for each
timber harvest type. Source: Spectrum model.

Regeneration Commercial Group selection Total acres harvest average
Alternative harvest thin harvest per decade
A 13,625 0 5,068 18,693
B 14,202 31,454 0 45,656
C 5,263 25,554 8,089 38,906
D 14,568 13,774 2,998 31,340
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Figure 15. Average acres per decade forestwide affected by commercial timber harvest, as modeled over a
five decade period into the future. Source: Spectrum model.

Regeneration harvest alters forest size classes and may alter forest densities and forest composition.
Subsequent reforestation (planting or natural regeneration) occurs in regeneration harvested stands. Non-
commercial thinning may occur in some stands, though is excluded from most areas on the Flathead
Forest due to the restrictions on this treatment within Canada lynx habitat (refer to section 3.2.11).
Commercial thinning primarily reduces forest density, but may also increase size class and change forest
composition. Group selection harvest may or may not alter the current forest condition, depending on pre-
harvest species composition and structure of the stand. It tends to maintain or increase the shade tolerant
tree species (e.g., grand fir, subalpine fir) as compared to shade intolerant species, because of the small
openings and denser forest canopy conditions.

By necessity, the models simplify treatment implementation, applying harvest treatments using very
general and limited guidance, both spatially and temporally. The vegetation change resulting from the
treatments is also by necessity broad and generalized. The different objective functions applied in the
model influence the mix of treatment types that result by alternative (refer to discussion of modeling in
appendix 2). In reality, silviculture prescriptions for harvest treatments are applied site specifically,
designed to address forest conditions unique to the site, and far more variable in application and resulting
vegetation conditions than is able to be depicted by the model. As required by plan direction, each
prescription would be designed to meet desired vegetation conditions, and each would contribute to
achieving more resilient forest conditions across the Forest. This is an underlying assumption common to
all the alternatives, though it may not be well illustrated through the modeling process.

As evident by comparing the figures above, the acres influenced by timber harvest are a relatively small
proportion compared to wildfire. All timber harvest activities are financially constrained in the model,
using budgets similar to current levels.
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Insect and disease

The model suggests that insects and disease, and particularly the bark beetles, will play a role in
vegetation change over the next five decades (refer to appendix 2). The amount of insect and disease
disturbance would be closely tied to the abundance of the host species; vegetative succession of these
forests into more susceptible conditions (i.e., larger trees, higher densities); and the warmer climatic
scenario that is modeled in the latter decades of the model period. As with fire, these are modeled
estimates, based on our best available information, but associated with a high level of uncertainty. The
model indicates that acres infested by bark beetles, and in particular Douglas-fir and spruce beetle,
increase dramatically and remain at a high level over most of the model period. It is believed that the
model substantially overestimates the amount of acres infested and length of infestation that would be
expected for the Flathead Forest for these bark beetles (personal communication, 2016). This factor
should be considered when interpreting the model results, because these bark beetles would affect
Douglas-fir and spruce trees, in particular by removal of the large and very large trees that are most
susceptible to beetle mortality, and reducing forest size class. Forest impacted by beetles may also show a
decrease in forest density and shift in species composition.

The model indicates root disease and western spruce budworm would also affect forests over the five
decade model period, though less acres than the bark beetles, and more similar to expected levels (refer to
appendix 2). Root disease primarily impacts Douglas-fir, grand fir and subalpine fir dominated forests,
potentially decreasing forest densities and shifting species composition. Western spruce budworm
primarily impacts these same species, and also spruce.

3.3.3 Forest Plan Management Direction

Forest plans provide the direction designed to achieve the overall goal of maintaining or moving towards
resilient and sustainable vegetation conditions on the Flathead. This section describes and compares forest
plan direction within the alternatives.

Forest Plan desired conditions, standards, and guidelines

Effects of alternative A

The existing Forest Plan incorporates strategies to maintain resilient forests into the goals, standards and
objectives for vegetation management and wildlife habitat. Most of this direction originates from
Amendment 21 (A21) to the Forest Plan, which was adopted and integrated into the existing Forest Plan
in 1999. In addition to revising old growth management direction, A21 provided broad direction related to
other forest structures based on maintaining forest and ecosystem resilience. The 1986 plan does not
contain explicit or quantitative desired conditions for vegetation component, but provides more general
direction for management. This includes direction to manage for vegetation composition, structures and
patterns that would be expected to occur under natural succession and disturbance regimes; using
historical vegetation conditions and knowledge of natural disturbance regimes to guide development of
desired conditions at the project-level; reducing the risk of undesirable fire, insect and pathogen
disturbances; and providing for long-term recruitment of forest structural elements such as snags and
downed wood. Most of this direction is located in the forest-wide objectives under section A(6)-
Vegetation (pg. 1I-8, 1986 Forest Plan) and forest-wide standards under (H)-Vegetation (pg. 11-47, 1986
Forest Plan). This direction would maintain or trend the forest towards greater resiliency at both the stand
and landscape scale. Specifics related to direction provided for the different key ecosystem characteristics
are described within the sections for each characteristic that comprise the rest of this vegetation section of
the EIS.
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Effects common to alternatives B, C and D

All action alternatives employ a similar framework and emphasis related to maintaining or achieving
forest resilience. The revised forest plan for all action alternatives include specific plan components
related to vegetation key ecosystem characteristics. Desired condition FW-DC-TE&V-03 highlights the
overriding vision for the forests of the Flathead, which includes having “Vegetation conditions and
patterns contribute to resilient forest conditions at both the stand and landscape level, having the capacity
to maintain or regain normal functioning and development following future disturbances (such as fire) or
in the face of future climate changes.”

Specific desired conditions, both qualitative and quantitative, and based on natural range of variability,
are provided for the key vegetation characteristics. They describe conditions that, to the best of our
knowledge, will maintain or trend the forest towards forest resilience and sustainability. This direction
provides substantially more detail and clarity as to what vegetation conditions and species compositions
to strive for, as compared to the existing 1986 plan. The revised plan contains many plan components that
are contribute to the maintenance or achievement of a diverse and resilient forest. These include the
following:

e Desired conditions for vegetation composition (FW-DC-TE&V-8, 9 and 10)

e Desired conditions for forest size classes and very large trees (FW-DC-TE&V-11, 12, 13)
e Desired conditions for forest density (FW-DC-TE&V-14)

e Desired conditions for old growth forest (FW-DC-TE&V-15)

e Desired conditions for forest structural components of snags and downed woody material (FW-DC-
TE&V-16, 17, 18)

e Desired conditions for landscape patterns and patch sizes (FW-DC-TE&V-19)

e Desired conditions for ecosystem processes (FW-DC-TE&V-23) including insect and disease (FW-
DC-TE&V-20, 21), fire (FW-DC-TE&V-22), including recently burned forest conditions (FW-DC-
TE&V-24).

e Objectives (FW-OBJ-TE&V-01 through -04) specifying acres of vegetation treatments to implement
over the plan period, to achieve DCs for coniferous forest types and associated wildlife species; to
contribute to restoration of resistant western white pine and achieve desired conditions for this
species; to contribute to restoration of diverse native hardwood forest types; and to promote
persistence of grass/forb/shrub plant communities.

¢ Guidelines and standards for vegetation management that provide direction to help achieve desired
conditions and avoid or mitigate for undesirable effects. These include snag, downed wood, and large
live tree retention (FW-STD-TE&V-04, FW-GDL-TE&V-09,10,11); guideline to increase resilience
of old growth; and a guideline (FW-GDL-TE&V-07) to design silvicultural prescriptions that create
“forests more resilient and resistant to disturbances and stressors, including climate change.”

Design of components in the revised forest plan facilitates reliable and repeatable monitoring of existing
conditions and trends over time, and the monitoring plan reflects this. Measurable monitoring components
are important for determining how management activities and ecological processes, including climate
change, may be influencing vegetation conditions and achievement of desired conditions over time.

Forest Plan management areas and management tools

Management areas represent different management emphasis on a landscape basis. In general, they reflect
the degree and type of both natural and human influences (i.e., vegetation treatments) that are allowed,
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expected or desired to occur across the Forest. Because it is the disturbances and vegetation treatments
described in the previous section (interacting with climate and successional processes) that will change
vegetation over time, management areas are important to the discussion of how the alternatives differ in
achieving desired vegetation conditions.

The general categories of management tools that may be used to maintain or achieve desired vegetation
conditions are wildland fire use (unplanned ignitions), prescribed fire (planned ignitions), and mechanical
treatments (commercial harvest, non-commercial thinning, fuels reduction treatments). Forest plan
direction to meet desired conditions for other resources (such as wildlife species or recreational uses)
influence and limit the types of management tools available for use to achieve desired vegetation
conditions, as reflected by the management area.

The natural disturbance processes of wildfire, insects and disease affect vegetation to a substantial degree.
These processes know no boundaries, and would be expected to occur across all 2.4 million acres of the
Flathead Forest. Aggressive fire suppression strategies afford some control over fire extent and severity
(see Fire and Fuels Management section), and vegetation conditions (such as forest densities and
landscape patterns) may influence the intensity and extent of area affected by both fire and insect or
disease. However, in a broad sense and considering the forest as a whole, forest managers have relatively
little control over the location, extent, severity or type of vegetation change that might occur from wildfire
and insect/disease disturbances.

In contrast to wildfire and other natural disturbances, use of vegetation treatments such as timber harvest,
non-commercial thinning, and prescribed burning (planned ignitions) provide much more flexibility and
control over vegetation changes, increasing the effectiveness of attaining desired vegetation conditions.
There is greater opportunity to influence the type and rate of vegetation change towards desired
conditions, because treatment location, extent and implementation is more precise and controlled.

Where fire is desired, use of planned ignitions can be conducted under weather and fuel conditions that
are more likely to achieve the desired intensity and extent of fire as compared to wildland fire use. There
is still the element of uncertainty as to the outcome when using fire, and favorable weather and fuel
conditions can occur infrequently. Fire overall is a less precise tool for achieving desired vegetation
conditions when compared to mechanical treatments.

Mechanical treatments, such as commercial and non-commercial harvest, tree planting and thinning of
sapling trees, afford the most control over vegetation conditions, both short and long-term, when
compared to natural disturbances or prescribed fire. Changing vegetation to move towards desired
conditions can be more precisely accomplished. Desired forest densities, species compositions, and tree
growth rates can be controlled through specification of trees that will be retained or removed, or planting
of specific species after regeneration harvest. However, mechanical treatments are the tool whose use is
most restricted across the forest, as directed by management area designation and suitability for timber
production, accessibility, and forest plan direction associated with other resources, such as threatened and
endangered wildlife species. Timber harvesting is limited in both in extent of area and in the types of
forest conditions that are allowed to be treated. Budget constraints also limit the amount of harvest or
other mechanical treatments that may occur.

Management areas 6 (general forest), 4b (Miller Creek Demonstration Forest and Coram Experimental
Forest) and portions of 7 (focused recreation areas) are the areas on the forest where active vegetation
management activities would have a dominant role in affecting composition, structure, and pattern of
vegetation. The use of mechanical treatments would be a primary tool in these management areas. A brief
description of these management areas as they pertain to vegetation management follows. Refer to
appendix B, figure B-31 through figure B-48 for maps that display management areas for each alternative.
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Management area 6a

Vegetation management activities have a dominant role in affecting the composition, structure, and
pattern of vegetation, and maintaining or trending vegetation and wildlife habitat towards the desired
conditions. Prescribed fire is likely to be the primary tool used in MA 6a to achieve desired vegetation
conditions, though timber harvest (with associated planting and non-commercial thinning) would also be
an important tool. MA 6a is located in areas with a higher level of other resource considerations or site
limitations that would restrict active vegetation management, as compared to MA 6b or MA 6c. For
example, MA 6a may be within grizzly bear security core; within high use white tail deer winter range; in
important wildlife habitat connectivity areas; in areas of low site productivity; in areas with especially
high scenic values; and/or within inventoried roadless areas. In combination, these and other factors are
expected to result in low intensity of timber harvest, with the regularity, rate and amount of timber harvest
considerably limited over time and space (unsuitable for timber production). Costs associated with timber
harvest and other active vegetation management may be higher, including increased restrictions on road
management and access.

Management area 6b

Vegetation management activities have a dominant role in affecting the composition, structure, and
pattern of vegetation, and maintaining or trending vegetation and wildlife habitat towards the desired
conditions. Timber harvest (with associated planting and non-commercial thinning) would be the primary
management tool used to achieve desired vegetation conditions, but prescribed fire would also be utilized.
In comparison to MA 6a, a moderate intensity of timber harvest is expected to occur in MA 6b, and these
areas will have regularly scheduled timber harvest (suitable for timber production). MA 6b is located in
areas where other resource considerations or site limitations are expected to restrict active vegetation
management to a lesser degree than in MA 6a, but more than in MA 6c¢. For example, MA 6b includes
areas within the PCA for grizzly bear, within white tail deer winter range, and/or within important wildlife
habitat connectivity areas. In combination, these and other factors would limit the rate and amount of
timber harvest over time and space. There may be increased costs associated with timber harvest and
other vegetation management activities, as well as road management and access restrictions, in
comparison to MA 6c areas.

Management area 6¢

Vegetation management activities have a dominant role in affecting the composition, structure, and
pattern of vegetation, and maintaining or trending vegetation and wildlife habitat towards the desired
conditions. Timber harvest (with associated planting and non-commercial thinning) would be the primary
management tool used to achieve desired vegetation conditions, but prescribed fire would also be utilized.
In comparison to MA 6b, a higher intensity of timber harvest is expected to occur in MA 6c, and these
areas will have regularly scheduled timber harvest (suitable for timber production). MA 6c¢ is located in
areas where other resource considerations or site limitations are expected to restrict active vegetation
treatments to a lesser degree than either MA 6a or 6b. For example, MA 6¢ may include areas located
outside the primary conservation area for grizzly bear and/or within wildland urban interface areas. In
comparison to MA 6a and 6b, the rate and amount of timber harvest over time and space would be less
limited, as would road management flexibility and access. Outside the primary conservation area for
grizzly bear, new road construction would facilitate timber harvest where needed and where consistent
with desired conditions for other resources.

Management area 4b

The Miller Creek Demonstration Forest was established to study the effect of management treatments on
regeneration and other forest conditions. It is designated suitable for timber production and timber harvest
would be the primary tool used to achieve desired vegetation conditions. Coram Experimental Forest also
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serves as a demonstration and study area for researchers, educators, forest managers, and the public.
Though the experimental forest is not designated suitable for timber production, timber harvest, as well as
prescribed fire, would be expected to be the primary tool to achieve desired vegetation conditions, which
would be focused on research purposed.

Management area 7

Focused recreation areas typically have certain types of recreation uses featured, such as areas associated
with a large lake or reservoir, or groomed cross country ski areas. Most of the lands within the MA 7 areas
are designated suitable for timber production, and vegetation management activities would have a
dominant role in affecting the composition, structure, and pattern of vegetation. Timber harvest would be
the primary tool used, with low, moderate and high intensity as described above for MA 6a, 6b and 6c,
depending on the MA 7 area.

Environmental Consequences

All action alternatives have the same set of management area designations and management area direction
related to vegetation. However, acres within each management area is different between alternatives, and
therefore the alternatives vary in the degree to which certain types of management tools may be used
across the landscape to achieve desired vegetation conditions. Table 11 and Table 12 summarize these
differences and vegetation management opportunities by alternative.

Table 11. Percent of total Forest area by alternative in management groups where different vegetation
management activities may occur.

Percent of
total Forest
Management Areas area by
Groups Tools for vegetation management alternative
Wildland fi ly. N ibed fire (pl d ignitions) All. A 45%
. . ildland fire use only. No prescribed fire (planned ignitions . AE0
Designated Wilderness (MA permitted. Unsuitable for timber production and harvest is not Alt. B: 45%
12) allowed Alt. C: 45%
Alt. D: 45%
Wildland fire use and prescribed fire allowed. Prescribed fire
Recommended wilderness would be the primary management tool. Timber harvest Alt. A: 5%
and other similarly protected | mostly not allowed and would not occur (except for recreation | Alt. B: 10%
areas or scenic segments of wild and scenic river, portions of which Alt. C: 23%
(MA1b,2a,2b,3a,3b,4a) may have very limited harvest). All areas are unsuitable for Alt. D: 3%
timber production.
Wildland fire use and prescribed fire allowed. Prescribed fire
would be the primary management tool. Harvest allowed but Alt. A 17%
Backcountry designations would seldom occur and very limited in extent. Most of these Alt. B: 13%
(MA 5a, 5b, 5c, 5d) areas are within Inventoried Roadless Areas, where harvest Alt. C: 6%
is greatly restricted by the Roadless Rule (see IRA section of | At D: 20%
this EIS). All areas are unsuitable for timber production.
General Forest, Focused Wildland fire use allowed, but would be seldom used. Alt. A: 33%
Recreation, and Prescribed fire allowed. Timber harvest would be the primary | Alt. B: 32%
Experimental Forest (MAs management tool. This group includes areas suitable and Alt. C: 26%
4b, 6a, 6b, 6¢, 7) unsuitable for timber production (see Table 12). Alt. D: 32%

Acres suitable for timber production are displayed for each alternative in table 12 below. These areas
suitable for timber production are a subset of the lands within management area group 4 in table 11.
Timber harvest, with associated planting and non-commercial thinning, would be the primary tool used in
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these areas to alter vegetation for achieving desired conditions, providing the greatest direct control and
effectiveness to achieve desired changes in forest vegetation. The intensity of expected vegetation
treatments are displayed in the table, with high intensity implying somewhat less acres or frequency of
harvest over time than medium, with the intent of achieving desired vegetation conditions at a more rapid
pace.

Table 12. Acres and percent of total Forest lands suitable for timber production? by alternative and acres
within different timber management intensity categories.

Timber suitability category Alternative A Alternative B Alternative C Alternative D
Medium intensity (total acres in MAGb, 208,304 (9%) | 459,245 (19%) | 278,106 (12%) | 325,970 (14%)
parts of MA7)

High intensity (total acres in MA6c, 496,898 (21%) 174,046 (7%) 130,912 (5%) 310,231 (13%)
portions of MA7)

Total in suitable MAs 705,202 (30%) | 633,291 (26%) | 409,018 (17%) | 636,201 (27%)
Total acres and % of Forest lands 526,984 (22%) | 499,064 (21%) | 317,301 (13%) | 500,443 (21%)

suitable for timber production (see
appendix 2: Veg. and timber analysis,)

2These acres of suitable lands are less than the total of the management area acres designated as suitable, because
areas/inclusions within the management area boundaries considered not suited for timber harvest have been removed. These
removals include areas where harvest is considered technically infeasible (such as non-forest landtypes, rocklands, very wet soils)
or where timber harvest is not compatible with plan direction for other plan components (such riparian management zones). Refer to
Appendix 2 for details of analysis,and figure 1-07 to 10 for maps by alternative of these suitable lands.

Effects common to all alternatives

As is clear from table 11 and table 12, under all alternatives the great majority (over 75%) of vegetation
change across the Forest will occur as a result of the disturbances of fire (wildfire and in some areas
prescribed fire), insects, and disease, with mechanical vegetation treatments allowed only in very limited
circumstances. All alternatives have an equal amount of area within designated wilderness, where only
natural processes of wildfire and insect/disease are allowed to occur. The amount of area where
mechanical vegetation treatments would be available for use to achieve desired vegetation changes is less
than a quarter of the forest under all alternatives.

Forest plan desired conditions, standards and guidelines for wildlife and other resources would equally
limit all alternatives as to locations, types, extent, intensity, and other factors related to timber harvest and
other vegetation treatments. In addition, treatments would be equally limited in all alternatives by budget
constraints. These factors mask some of the distinctive difference in management emphasis among the
alternatives, and how those differences might affect harvest amounts and types were they not present.

Alternative A

Alternative A reflects the 1986 forest plan, as amended to date. It serves as the baseline for comparison
with the action alternatives. The management area allocations in the current plan differ from those in the
action alternatives, but have been cross-walked to the revised plan management areas for comparison
purposes (refer to table 3). Alternative A has the greatest acres in the management area group 4 and in the
suitable timber base. It also has the most acres of high intensity timber harvest. I could be expected that
this alternative could apply vegetation management activities to achieve desired conditions across more of
the landscape and at a more rapid pace than the other alternatives. This may better facilitate achievement
of conditions most benefited by timber harvest and planting (i.e., increase in ponderosa pine and western
white pine). However, the use of naturally ignited fire (wildfire) as a potential tool to manage vegetation
outside wilderness is limited under the current plan. Fuel reduction objectives to protect values on private
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lands is also lacking. Refer to figure 1-01 for display of management areas in alternative A and figure 1-
07 for timber suitability in alternative A.

Alternatives B and D

This alternative has about the same amount of lands in management area group 4 as alternative D and
both are similar to alternative A. Alternatives B and D also have very similar amount of lands that are
suitable for timber production. Therefore, in comparison to alternative C, these alternatives have greater
flexibility across more lands to use the full array of active vegetation management activities, and timber
harvest in particular, to more effectively achieve desired vegetation conditions. Alternative D has nearly
twice the amount of timber suitable lands in high intensity category than alternative B. Alternative D
could be expected to achieve vegetation change at a somewhat more rapid pace. Refer to figures 1-02 and
04 for maps that display location of management areas and B-27 and 29 for maps that display suitable
timber lands for alternatives B and D.

Alternative C

Alternative C has the fewest acres in management area group 4 (26% of the Forest), and the most acres
(68% of the Forest) within management area groups 1 and 2, which are the most restrictive. Alternative C
has the least amount of lands suitable for timber management, and most of this is in the medium intensity
category. Management flexibility regarding vegetation treatments would be most restricted under this
alternative. In addition, this alternative has the greatest acres of recommended wilderness (MA 1b). The
forest plan direction under the action alternatives allows the use of prescribed fire in MA 1b to achieve
desired ecological conditions. It is assumed that Congress will designate these areas as wilderness at some
point in the future. Current Forest direction prohibits the use of prescribed fire in designated wilderness.
This tool would likely become unavailable in the MA 1b areas once they become wilderness. Therefore,
future limitations on management tools would be greater under alternatives C, and reduce further the
potential effectiveness in achieving desired vegetation conditions (also see section 3.3.11). Refer to figure
1-03 for display of management areas and figure B-28 for suitable lands in alternative C.

3.3.4 Vegetation composition

Affected environment

Vegetation composition is an important component contributing to the biodiversity of forests across the
Forest. The Forest is overwhelmingly characterized by vegetation types dominated by coniferous trees.
Analysis of vegetation composition is portrayed by two indicators: vegetation dominance types and by
tree species presence. When considered together, these two attributes provide a clearer picture of the
overall forest composition, diversity and species distribution than either would alone.

Dominance types describe the most common plant species in the forest (e.g., tree species) and give an
indication of the abundance of the species on the site. Detailed information on how dominance types are
determined and were assigned can be found in the publications by Barber and others (2011), and in
exhibits within the planning record. Tree species presence indicates whether a tree species exists in the
stand, meaning where there is at least one live tree per acre of any d.b.h. It gives an indication of how
widely distributed the species is across the landscape. Since most forest stands are composed or more than
one tree species, a stand can have numerous individual species present.

There are 13 native coniferous tree species on the forest, with ten analyzed in this EIS. Seven coniferous
forest dominance types are identified, as well as a hard